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INTRODUCTION 


This handbook is a summary of VAX-11/75A system maintenance 
information. It is intended to serve as a single source reference 
for DIGITAL Field Service, and for Engineering, Manufacturing, and 
Training personnel. 


The material complements detailed information available in 
hardware and service manuals and in maintenance print sets. It 
contains tables, diagrams, and procedures, and assumes that’ the 
reader is familiar with the VAX-11/758@ system, its nomenclature 
and mnemonics. 


For further information, refer to the combined VAX-11/78@0 and 
VAX-11/758 microfiche library, and to tables included in this 
chapter that list related hardware manuals. 


Hard copy documents may be ordered through the nearest DIGITAL 
sales office, the Accessories and Supplies Group’ catalog 
(Documentation Products Directory), or directly from the following 
addresses. 


Customers and OEMS: 


Digital Equipment Corporation 
444 Whitney Street 
Northboro, MA 61532 


Attn: Publishing and Circulation Services, NR2 
Customer Services Section 


Digital personnel: 


Digital Equipment Corporation 
18 Forbes Road 
Northboro, MA 61532 


Attn: Publishing and Circulation Services, NR3 


Technical descriptions and service manuals are also available on 
microfiche. For information on microfiche libraries (including 
maintenance print sets and diagnostic listings), contact: 


Digital Equipment Corporation 
Micropublishing Systems, BU/E46 
12 Crosby Drive 

Bedford, MA 81738 


VAX-11/750 SYSTEM HARDWARE MANUALS 


Title 


VAX-11/758 Central Processor Unit 
Technical Description 


VAX-11/756 UNIBUS Interface 
Technical Description 


VAX-11/758 Memory System 
Technical Description 


RH75@ MASSBUS Adapter 
Technical Description 


DW758 Second UNIBUS Interface 
Technical Description 


CI750 Hardware Technical Description 


FP750 Floating Point Accelerator 
Technical Description 


VAX-11/758 H7184 Power System 
Technical Description 


VAX Architecture Handbook 

VAX Hardware Handbook 

VAX Software Handbook 

VAX Systems Site Preparation Guide 


VAX-11/758 Installation and 
Acceptance Test Manual 


VAX-11/751 User's Guide 

VAX Maintenance Handbook, VAX Systems 

VAX Diagnostic System User's Guide 
VAX-11/758 Diagnostic System Overview Manual 
VAX-11/758 Diagnostic Mini Reference Guide 


VAX-11/758 Gate Array Chip Reference Manual 


*Available only on microfiche 


Document Number 


EK-KA758-TD 


EX-UI758-TD 


EK-MS758-TD 


EK-RH7598-TD 


EK-DW756-TD 


EK-C1I750-TD 


EK-FP750-TD 


EK-PS758-TD 
EB-19586~20 
EB-21716-28 
EB-21812~-28 


ED-22517-26 


EK-SI750-IN 
EK-11751-UG 
EK-VAXV1-HB 
EK-VX11D-UG 
EK-VXD75-UG 
EK~KC758-RM 


EP-GA750—-RM* 


VAX-11/750 SYSTEM HARDWARE MANUALS (CONT) 


Title Document Number 
KC75@ Microdiagnostic/Technical Manual EK-KC750-TM 
KC75@ Options User Guide EK-KC758-UG 
KC758 Options Installation Guide EK~KC750-IN 
KC75@ Technical Change Notice EK-KC750-N1 
VAX Diagnostic Design Guide EK-1VAXD-TM 


VAX-11/75@ Microdiagnostic Reference Manual EK-75@8YA-RM 


VAX-11/758 Self-Maintenance Diagnostic Guide EK~75@YA-UG 


VAX-11/758 Change Notice EK-750YA-@1 
VAX-11/758 System Map EN-@1570-12 
VAX-11/756 PM Worksheets EK-11758-WS 
VAX-11/756 Equipment Care Sheets EK-11750-EC 
Site Preparation Data Sheets EK-CORP-SP 


VAX-11/750 PERIPHERAL MANUALS 


Title 

LA38 DECwriter IV IPB 

LA34 DECwriter IV IPB 

DECwriter IV Technical Manual 
DECwriter IV Pocket Service Guide 
LA34 DECwriter IV User Guide 

LA34 User's Guide Addendum 


LA34 DECwriter IV Reference Guide 


LA12@ Technical Manual 

LA128 User's Guide 

LA129 User's Guide Addendum 

LAl128 Operator Reference Card 

LA128 Pocket Service Guide 

LA1L2@ Pocket Service Guide Addendum 
LA120 Series Pocket Service Guide 
LA129 Customer Equipment Care 


LA128 DECwriter III IPB 


TUS8 DECtape II Technical Manual 
TUS8 DECtape II User's Guide 

TU58 DECtape II Pocket Service Guide 
TUS8 DECtape Customer Equipment Care 
TUS8 Cartridge Tape Drive IPB 
TUS8-VA DECtape [I Configuration 
TUS8 DECtape Installation Sheets 
PDP-11 DECdisk Subsystem 

Register Reference Card 

RK96/87 Technical Description Manual 
RK06/87 User's Manual 


RK96/07 Disk Drive Service Manual 


Document Number 


EK-@LA38-IP 
EK-LA34S-IP 
EK-LA34S—-TM 
EK-LA34S=-PS 
EK-@8LA34-UG 
EK-@LA34-N1 


EK~@LA34~RG 


EK-LA1 20-TM 
EK-LA128-UG 
EK~ALA12-UG 
EK-LA1206—-RG 
EK-LA126-SV 
EK-ALA12-SV 
EK-LA120-PS 
EK~LA126-EC 


EK-LA120~-IP 


EK-9TUS8-TM 
EK~98TUS8-UG 
EK-@TUS8-PS 
EK-@8TUS8-EC 
EX-@TUS8=-IP 
EK-@TUS8=-CG 


EK-8TUS8-WS 


EH-18955-18 
EK-RK867-TD 
EK-RK967-UG 


EK-RK967-SV 


VAX-11/750 PERIPHERAL MANUALS (CONT) 


Title 

RK96/07 FTB Operating/Service Manual 
RK96/087 Customer Care Sheet 

RK87 Disk Drive IPB 

RK611 Technical Description Manual 


RK611 Controller IPB 


RMQ@3 Technical Manual 

RM@3 Disk Drive Maintenance Manual 
RM@3 Disk Drive IPB 

RM82/03 User's Guide 

RM@2/83 Disk Subsystem Service Manual 
RMG@2/03 Customer Equipment Care 


RM@2/83 PM Worksheets 


TS11 Subsystem Technical Manual 


TS11 Subsystem User's Guide 


TS11 Subsystem Customer Equipment Care 


TS1l Pocket Service Guide 

TS1l1-A Magnetic Tape Subsystem IPB 
TS11-B Magnetic Tape Subsystem 
TS11-B Magnetic Tape Subsystem IPB 


TS11-C Magnetic Tape Subsystem IPB 


RM@5 Disk Drive Service Manual 
RM@5 Disk Subsystem User's Guide 
RM@5 Disk Drive IPB 


RMO5 PM Worksheets 


TU77 Magnetic Tape Transport Vl 
TU77 Magtape Technical Manual V2 
TU77 Technical Update 


TU77 Magtape Transport User's Guide 
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Document Number 


EK~RK67F-OP 
EK-RK#67~EC 
EK-@RKAT~IP 
EK-~RK611-TM 


EK-RK611-IP 


ER-@RM93-TM 
ER-6§RMGO3—-MP 
EK-@RMO3-IP 
EK-RM923-UG 
EK-RM@23-SV 
EK-RM823-EC 


EK-RM@23-WS 


EK-8TS11-TM 
EK-ATS11-UG 
EK-9TS11-EC 
EK-9TS11-PS 
EK-TSLIA-IP 
EK-TSB11~IP 
EK-TS11B=-IP 


EK-TS11C-IP 


EK-@RMO5-SV 
EK-~@8RM@5-UG 
EK-ORMG5-IP 


EK-@RM@5-WS 


EK-1TU77-TM 
EK-2TU77~-TM 
EK-2TU77-91 


EK-8TU77-UG 


VAX-11/750 PERIPHERAL MANUALS (CONT) 


Title 

TU77 Magnetic Tape Addendum 

TU77 Magnetic Tape Transport IPB 

TU77/TU78 Magnetic Transport Equipment Care 


TU77/78 PM Worksheets 


RM8@ Disk Drive Technical Description 
RM8@ Disk Drive Service Manual 

RM8@ Disk Drive User's Guide 

RM8@ Disk Drive Pocket Guide 

RM8@ Disk Drive Customer Care Package 


RM8@ Disk Drive IPB 


TEL6/TELOW/TE1LON Maintenance Manual 
TE16/TE1LOW/TE1ON Equipment Care 


TE16 DEC Magtape IPB 


TU81 Tape Drive Pocket Service Guide 


RA81 Disk Drive Service Manual 


RA81 Disk Drive User's Guide 


RA82 Disk Drive Service Manual 


RA82 Disk Drive Technical Description 


RA60 Disk Drive Fault Isolation Manual 
RA60 Disk Drive Service Manual 


RA60 Disk Drive User's Guide 


TU80 Subsystem Users's Guide 
TU80 Pocket Service Guide 


TU80 Tape Drive Service Manual 


UDA5S Service Manual 


UDAS5S@ User Guide 


Document Number 


EK-98TU77-61 
EK-8TU77-IP 
EK-TU778—EC 


EK-TU778-WS 


EK-~@RM88-TD 
EK~@RM86-SV 
EK-@RM88-UG 
EK~8RM86-PG 
EK-@RM88-EC 


EK-@RM890~-IP 


EK-@TE16-TM 
EK-6TE16-EC 


EK-8TE16-IP 


EK-OTU81=-PS 


EK-ORA81-SV 


EK-ORA81-UG 


EK-ORA8 2-SV 


EK~ORA8 2-TD 


EK-ORA60-FG 
EK-ORA60-SV 


EK-ORA60-UG 


EK-OTU80-UG 
EK-OTU80-PS 
EK-OTU80-SV 


EK-UDAS@-SV 


EK-UDAS5S9-UG 


VAX-11/750 MAINTENANCE PHILOSOPHY 


VAX-11/758 system maintenance’ consists of the repair or 
replacement of modules, components, or complete hardware units, 
depending on the type of hardware under test and the level of 
testing that applies to each unit. 


Overall CPU maintenance consists of replacing gate array chips’ on 
the defective CPU module as determined by microdiagnostic testing. 
If replacing the gate array(s) called out by the microdiagnostic 
test does not fix the problem, the module must be replaced. 


Corrective maintenance for internal CPU options such as_ the 
floating-point accelerator (FPA) module and the remote diagnostic 
module (RDM) consists of module replacement if the associated 
diagnostic indicates a failure. 


The MASSBUS adapter (MBA) and second UNIBUS (SUB) modules are also 
replaced if the associated diagnostic indicates a failure. 
Attached external devices normally follow field replaceable unit 
(FRU) fault isolation and are serviced according to _ their 


respective maintenance philosophies. 


The following tables provide an overview of the corrective action 
prescribed for devices inside the VAX-11/758 system cabinet. 


VAX-11/750 MAINTENANCE PHILOSOPHY (CONT) 


CPU MODULES 


Module 
Name 
(Mnem) 


Data 
Path 
(DPM) 


Memory 
Inter- 
connect 
(MIC) 


UNIBUS 
Inter- 
face 
(UBI) 


CPU 
Control 
Store 


(CCS) 
NOTE: 


Module 
Number 
(Slot) 


L8662 
(2) 


L8063 
(3) 


L0084 
(4) 


L@005 
or L8GGs 
(5) 


Level of Replacement 


Component/ 
Gate Array 


Primary 
(micro— 


diagnostic 


testing) 


Primary 


Primary 


Replace 
Module 


Secondary 


Secondary 


Secondary 


Primary 


Notes/Comments 


Replace module 
gate arrays do 
the problem. 


Replace module 
gate arrays do 
the problem. 


if the 
not fix 


if the 
not fix 


Tested by running 
level 3 diagnostic, 
ECCBA.EXE, on Tape 6. 


No diagnostic to test 


this module. 


A way to determine the condition of the CCS is to do a parity 


check as follows. 
must be in place. 


>>> 


RDM> STO 
RDM> PAR 6 


CSAD 


The RDM is 


17FD 


The L8906 remote diagnostic module (RDM) 


Performing this test produces a 
series of address printouts. 


If CSAD = 17FD (hex), 
the CCS is okay. 


(MTM) to customers. 
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also known as the L@BG6YA maintenance tool module 


VAX-11/750 MAINTENANCE PHILOSOPHY (CONT) 


CPU OPTIONS 
Level of Replacement 
Module Module 
Name Number Component/ Replace 
(Mnem) (Slot) Gate Array Module 
Remote L#8G6 Primary 
Diag- (6) 
nosis 
(RDM) 
Float- Lé@@gé1l Primary 
ing (1) 
Point 
Acceler- 
ator 
(FPA) 
MASSBUS L0607 Primary 
Adapter (7,8,9) 
(MBA) 
Second L8010 Primary 
UNIBUS (7,8,9) 
Inter- 
face 
(SUB) 
CMI/Memory Primary Secondary 
Control (micro- 
(CMC) diagnostic 
testing) 
CMC l, L@@ll 
16K RAMS (18) 
CMC 2, L9016 
64K RAMS (10) 
CMC 3, LO6G22 
256K (18) 
RAMS 
CMI LOOB9 
CIPA (7,8,9) 
Inter 
(PAA) 
TU58 Replace 
Control/ module/ 
Drive drive 
unit 
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Notes/Comments 


DIGITAL-owned option 
used to run micro- 
diagnostics locally or 
remotely. Test by 
running ECKAF.EXE 


Tested by running 
EVKAC. EXE. 


Up to three MBAS may 
exist. 


SUB typically resides in 
Slot 7. Microcode 
driven it contains its 
own NPR arbitrator. UBI 
handles BR arbitration 
for first and second 
UNIBUS and MASSBUS 
(option slots). 


Microcode driven, the 
CMC controls memory re- 
freshes error checking, 
data buffering, select 
timing and contains ECC 
logic. Test by running 
ECKAM.EXE. 


CMC 1 = 256 kilobytes 
per memory array module 


CMC 2 = 1 megabyte per 
memory array module 


CMC 3 = 4 megabyte per 
memory array module 


PAA typically resides in 
slot 9. Interface to the 
C1756. 


Test with sections 8 and 
9 of diagnostic 
ECKAX.EXE. 


VAX-11/750 MAINTENANCE PHILOSOPHY (CONT) 


THE REMOTE DIAGNOSTIC FACILITY 


The customer is required to provide a voice grade telephone line 
and connector for DIGITAL Diagnostic Center (DDC) communication. 


The RDM option will be installed in all VAX-11/758 systems during 
installation to prove its value to the customer during the 


warranty period. It will be left in the backplane for all 
customers with the standard RD maintenance contract. 


CONTACTING THE DDC 


Basic Flow: 


le. The customer calls the DDC toll free number when there is a 


problem. 
1-800-525-6579 For DDC connection (toll free) 
1-393-599-4006 For Field Service assistance 


2. The DDC performs remote subsystem fault isolation and 
identifies the failing option to the Branch office. 


3. The Branch office sends a Field Service Engineer with parts to 
correct the problem. 


For CPU Problems: 

1. The engineer takes the CPU spares and RDM tool to the site. 

2. The engineer runs the microdiagnostic cassette tapes. 
For customers with non-RD contracts, the RDM tool is installed 
in the VAX-11/75@ backplane and is removed when work is 


complete. 


On CPU modules, faults are isolated to a specific module and 
also to a string of chips (average of two gate arrays). 


3. The engineer performs component level replacement (CLR) by 
replacing the indicated gate arrays. 


When CLR does not correct the fault on CPU modules or other 
CPU-related failures, the failing module or assembly is 
replaced. 


IMPORTANT: The fix should be verified with the DDC to assist 


them in building a case history of failures for the 
VAX-11/756. 
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CHAPTER 2 
SYSTEM REGISTERS 


BLANK 


CMC (MS750) REGISTERS 


CONTROL/STATUS REGISTER 0 (CSR 0) 


31 30 29 24 23 09 08 07 06 


0 F20000 Ree 00000] PAGE ADDRESS OF ERROR 00 | ERROR SYNOROME 


CRD ERROR LOG REQUEST (1 BIT ERROR) 
LOST ERROR 
UCE UNCORRECTABLE ERROR 


TK-4013 


CONTROL/STATUS REGISTER 1 (CSR 1) 


29 28 27 26 25 24 23 09 08 07 06 


1 F20004 olan ie PAGE MODE ADDRESS | 00 CHECK SYNOROME 


DISABLE ERROR CORRECTION 


DIAGNOSTIC CHECK MODE (FOR VERIFY SYNDROME 
BITS FUNCTION) 


PAGE MODE 


ENABLE REPORTING CORRECTED ERRORS ENABLE 
CRD INTERRUPT 


TKA194 


CONTROL/STATUS REGISTER 2 (CSR 2) 


26 2524232221 171615 
2 F20008 | UNDEFINED | | 00 | tces: ess Ee MEMORY PRESENT 


BACKPLANE 
JUMPER 

SELECTABLE 
(ALWAYS 0) 


BROKEN DOWN INTO ee RORERRORNNTORCE 
TWO BIT PAIRS, ONE FOR 
EACH ARRAY 


00 NO MEMORY INSTALLED 
01 4 MB ARRAY 
10 1 MB ARRAY 
11 % MB ARRAY 


COLD/WARM 
RESTART FLAG 


00 L0011 CONTROLLER (USES % MB ARRAYS) 
01 10016 CONTROLLER (USES % AND 1 MB ARRAYS) 
11 0022 CONTROLLER (USES 1 AND 4 MB ARRAYS) 


MA-0692-88 
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9} 


PROCESSOR STATUS LONGWORD 


31 30 29 28 27 26 25 24 23 22 21 20 16 
Te] = [ops] om [em fe] 
COMPATIBILITY 
MODE 
TRACE PENDING 
FIRST PART DONE 
INTERRUPT STACK 
CURRENT MODE 
PREVIOUS MODE 
INTERRUPT PRIORITY LEVEL 


PROCESSOR STATUS WORD 
o6 0 04 03 02 01 00 


15 08 07 5 


DECIMAL OVERFLOW TRAP EN 
FLOATING UNDERFLOW TRAP EN 
INTEGER OVERFLOW TRAP EN 
TRACE ENABLE 
CONDITION CODES: 

NEGATIVE 

ZERO 

OVERFLOW 

CARRY 


TK-9655 


(1Sd) GHOMDNO1 SNLVLS YOSSSDOUd (OSZV>I) Ndd 


INTERNAL PROCESSOR REGISTER (IPR) SUMMARY 


Address 


68 
81 
82 
83 
04 
85-087 


88 
89 
OA 
8B 
gC 
8D 
GE-OF 


16 
ll 
12 
13 
14 
15 
16 
17 


18 
19 
1A 
1B 
ic 
1D 
1lE 
1F 


Mnemonic 


KSP 
ESP 
SSP 
USP 
ISP 
Reserved 


P2BR 
P@LR 
P1BR 
PILR 
SBR 

SLR 
Reserved 


PCBB 
SCBB 

IPL 
ASTR 
SIRR 
SISR 
Reserved 
CMIERR 


ICCS 
NICR 
ICR 

TODR 
CSRS 
CSRD 
CSTS 
CSTD 


Type* 


W/O 


R/O 


W/O 
R/O 


R/O 
W/O 


Name 


Kernel Stack Pointer 
Executive Stack Pointer 
Supervisor Stack Pointer 
User Stack Pointer 
Interrupt Stack Pointer 


P@ Base Register 

P@ Length Register 

Pl Base Register 

Pl Length Register 
System Base Register 
System Length Register 


Process Control Block Base 

System Control Block Base 

Interrupt Priority Level 

AST Level Register 

Software Interrupt Request Register 
Software Interrupt Summary Register 


CMI Error Register 


Interval Clock Control/Status 
Next Interval Count Register 
Interval Count Register 

Time of Day Register 

Console Storage Receiver Status 
Console Storage Receiver Data 
Console Storage Transmit Status 
Console Storage Transmit Data 


*Registers are read/write unless otherwise specified; 
R/O means read-only; W/O means write-only to perform 


the specified function(s). 
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INTERNAL PROCESSOR REGISTER (IPR) SUMMARY (CONT) 


Address 


28 
21 
22 
23 
24 
25 
26 
27 


28 
29-36 
37 


38 
39 
3A 
3B 
3C 
3D 
3E 
3F 


Mnemonic 


RXCS 
RXDB 
TXCS 
TXDB 
TBDR 
CADR 
MCESR 
CAER 


Accs 
Reserved 
IO RESET 


MME 

TBIA 
TBIS 

TB DATA 
Reserved 
PMR 

SID 
TBHP 


Type* 


R/O 


W/O 


R/O 


w/O 


W/O 
W/O 


R/O 
W/O 


Name 


Console Receive Control/Status 
Console Receive Data Buffer 

Console Transmit Control/Status 
Console Transmit Data Buffer 
Translation Buffer Disable Register 
Cache Disable Register 

Machine Check Error Summary Register 
Cache Error Register 


Accelerator Control/Status 
Initialize UNIBUS 


Memory Management Enable 

Translation Buffer Invalidate All 
Translation Buffer Invalidate Single 
Translation Buffer Data 


Performance Monitor Register 
System Identification 
Probe Translation Buffer for TB Hit 


*Registers are read/write unless otherwise specified; 
R/O means read-only; W/O means write-only to perform 


the specified function(s). 
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INTERNAL PROCESSOR REGISTERS 


HEX NAME 


IPR #00 SP KERNEL STACK POINTER 

IPR #01 «ESP EXECUTIVE STACK POINTER 
IPR #02 SSP SUPERVISOR STACK POINTER 
IPR #03 USP USER STACK POINTER 

IPR #04 ISP INTERRUPT STACK POINTER 


VIRTUAL ADDRESS OF TOP OF STACK 


| 


IPR #08 POBR PO BASE REGISTER 
RESERVED OPERAND FAULT IF VLA < 2°*31 
IPR #0A P1BR P1 BASE REGISTER 
RESERVED OPERAND FAULT IF VLA < 2**31 2°*21 
31 02 01 00 


VIRTUAL LONGWORD ADDRESS 


IPR #09 POLR PO LENGTH REGISTER 
LENGTH OF POPT IN LONGWORDS 


IPR #0B PILR P1 LENGTH REGISTER 
2°*21 LENGTH OF P1PT IN LONGWORDS 


IPR #0D SLR SYSTEM LENGTH REGISTER 


LENGTH OF SPT IN LONGWORDS 
RESERVED OPERAND FAULT IF MBZ #0 


31 22 21 00 


pez LENGTH IN LONGWORDS 


TK-1750 
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INTERNAL PROCESSOR REGISTERS (CONT) 


HEX NAME 
IPR #10 PCBB 


IPR #11 SCBB 


IPR #12 IPLR 


IPR #13 ASTR 


IPR #0C SBR 


PROCESS CONTROL BLOCK BASE 
RESERVED OPERAND FAULT IF MBZ ¥ 0. 
3130 29 02 01 00 


BZ PHYSICAL LONGWORD ADDRESS OF PCB 


= 


SYSTEM CONTROL BLOCK BASE 
RESERVED OPERAND FAULT IF MBZ + 0. 
31 30 29 020100 


mez PHYSICAL PAGE ADDRESS OF SCB MBZ 


INTERRUPT PRIORITY LEVEL REGISTER 
1 05 04 00 


Ww 


AST LEVEL REGISTER 


RESERVED OPERAND FAULT IF NOT VALID I.E., MBZ #0. 
31 03 02 00 


SYSTEM BASE REGISTER 


RESERVED OPERAND FAULT IF MBZ # 0. 
31 3029 02 01 00 


mez! PHYSICAL LONGWORD ADDRESS 
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INTERNAL PROCESSOR REGISTERS (CONT) 


IPR #19 NICR NEXT INTERVAL COUNT REGISTER (WRITE ONLY) : IPR# NAME 


31 
2’S COMPLEMENT OF ItNTERVAL DESIRED X 1 uSEC 19 NICR 


IPR #1A ICR INTERVAL COUNT REGISTER (READ ONLY) 


31 ie] 
ACTUAL INTERVAL COUNT PERIOD 1A ICR 


IPR #18 ICCS INTERVAL CLOCK CONTROL AND STATUS (COMET HARDWARE) 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Ebb bbbp> ide 
ERROR 


TRANSFER OVERFLO PENDING 
INT REQUEST 

INT ENABLE 

SINGLE CLOCK 

TRANSFER 

SERVICE REQUEST 

TRANSFER REQUEST 
OVERFLOW PENDING 

RUN 


IPR #18ICCS INTERVAL CLOCK CONTROL STATUS (VAX SOFTWARE) 
31 16 15 14 765 4321 0 


SINGLE CLOCK 
TRANSFER 
RUN 


INTERVAL TIMER PROCESSOR REGISTERS 


TK-5929 
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INTERNAL PROCESSOR REGISTERS (CONT) 


INTERVAL REGISTER HARDWARE USAGE 


a 
24 23 22 21 20 19 18 17 16 15 


2 eee Be oni 
ICR <15:0> 


TRANSFER OVERFLO 
PENDING 


ERROR 


INT REQ TOK GATE ARRAY 
INTERFACE 
EEN TO CPU WBUS 
SINGLE CLOCK 
TRANSFER 
SERVICE REQ 
TRANSFER REQ 
OVERFLOW PENDING 
RUN 
ICR 
31 16 15 00 
IPR 1A SCRATCHPAD ICR R [SPNICR,SPICR] <15:0> TOK GATE ARRAY ICR <15:0> 
NICR 
31 16 15 00 
IPR 19 SCRATCHPAD NICR R [SPNICR,SPICR] <31:16> TOK GATE ARRAY NICR <15:0> 
oe 
07 06 05 04 


IPR 18 


TOK GATE ARRAY <31> 


TOK <20> 


TK-4311 


22 


INTERNAL PROCESSOR REGISTERS (CONT) 


IPR IB TODR TIME OF DAY REGISTER 
31 


TIME OF DAY (10 MILLISECOND INCREMENTS) 


IPR #14 SIRR SOFTWARE INTERRUPT REQUEST REGISTER 
RESERVED OPERAND FAULT IF READ 


8 


31 04 03 00 


MBZ SIRL 


WRITE ONLY 


IPR #15 SISR SOFTWARE INTERRUPT SUMMARY REGISTER 


31 1615 0100 


SOFTWARE INTERRUPT REQUEST i 
FEDCBAQI 8765 432 1 


TK-1752 


CONSOLE STORAGE RECEIVER STATUS 
1 


it) 


w 
~ 
for) 


CONSOLE STORAGE RECEIVER DATA 
1 7 6 5 4321 =O 


RECEIVE 
rarpesmop ara 


RECEIVE FROM TU-58 


(4) 


CONSOLE STORAGE TRANSMIT STATUS 


() 


1 


7 6 0 
a 


CONSOLE STORAGE TRANSMIT DATA 


765 43 2 4 0 
TRANSMIT 


TRANSMIT TO TU-58 


TK-1733 
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INTERNAL PROCESSOR REGISTERS (CONT) 


TRANSLATION BUFFER 
IPR #24 TBGDR GROUP DISABLE REGISTER IPR #24 


THIS IPR IS READ/WRITE TO ALL BITS 


0 = RANDOM REPLACEMENT 
1 = FORCE REPLACEMENT 

0 = REPLACE GROUP 0 

1 = REPLACE GROUP 1 
FORCE MISS GROUP 1 
FORCE MISS GROUP 0 


IPR #25 CADR CACHE DISABLE REGISTER IPR #25 
THIS IPR IS READ/WRITE 
31 0 


; m2 j 


DISABLE CACHE 


IPR #27 CAER CACHE ERROR REGISTER IPR #27 
THIS IPR IS READ/WRITE 


31 3210 


CACHE TAG PARITY ERROR 
CACHE DATA PARITY ERROR 
LOST ERROR 

CACHE HIT 


IPR #26 MCESR MACHINE CHECK ERROR SUMMARY REGISTER IPR #26 


THIS IPR IS READ/WRITE TO ALL BITS. WRITING, A 1 TO BIT 3 
CLEARS THE BUS ERROR REGISTER. WRITING A 1 TO BIT 2 
CLEARS THE TB GROUP PARITY REGISTER. 


BUS ERROR, REFER TO BUS ERROR REG. 
TB PARITY ERROR 

UNALIGNED UNIBUS REFERENCE 
XB FETCH = 1, OPERAND FETCH = 0 


TK-5765 


24 


INTERNAL PROCESSOR REGISTERS (CONT) 


IPR NO. 28 ACCS ACCELERATOR CONTROL/STATUS 
31 16 15 14 01 00 


FP ACCELERATOR ENABLE 
(WRITE ONLY) 


FP ACCELERATOR PRESENT 
(READ ONLY) 


TK-9652 


HEX NAME 
IPR#20 RXCS CONSOLE RECEIVE CONTROL/STATUS 
DONE 


IPR #21. RXDB CONSOLE RECEIVE DATA BUFFER 


31 08 07 00 


READ ONLY 


IPR#22 TXCS | CONSOLE TRANSMIT CONTROL /STATUS 
31 08 070605 00 


IPR #23 TXDB CONSOLE TRANSMIT DATA BUFFER 


31 08 07 00 


WRITE ONLY 
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INTERNAL PROCESSOR REGISTERS (CONT) 


HEX NAME ID# 


IPR #38 MME MEMORY MANAGEMENT ENABLE 
WRITE 1 ALSO CAUSES MICROCODE TO INVALIDATE TB 


31 01 00 
MME 


IPR #39 TBIA TRANSLATION BUFFER INVALIDATE ALL 


RESERVED OPERAND FAULT IF READ 
31 


8 


WRITE ONLY 


IPR #3A = TBIS TRANSLATION BUFFER INVALIDATE SINGLE 
RESERVED OPERAND FAULT IF READ 
31 


8 


VIRTUAL ADDRESS 


WRITE ONLY 


IPR #3D PMR PERFORMANCE MONITOR REGISTER 
RESERVED OPERAND FAULT IF >1 


ME 
IPR#3E SID SYSTEM IDENTIFICATION (READ ONLY) 
RESERVED OPERAND FAULT IF WRITE 
31 24 23 1615 87 0 
MICROCODE HARDWARE 
SYSTEM TYPE REVISION REVISION 
LEVEL LEVEL 
Cc 
0 UNDEFINED FROM MICRO. BACKPLANE 
JUMPERS 
1 11/780 pcan LITERAL SLOT 4 OR BACKPLANE 
2 11/750 SWITCH CARD 
3 NEBULA 
4-255 RESERVED 
TK-2099 
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INTERNAL PROCESSOR REGISTERS (CONT) 


IPR NO. 3F TBHP PROBE TRANSLATION BUFFER FORTB HIT 


31 00 
VIRTUAL ADDRESS 
WRITE ONLY 
TK-9653 
20 19 18 17 16 12 1110 09 08 04 03 02 01 00 


mel IT TT TD 


0= CM! ENABLED 
1= CM! DISABLED 


READ=1, MODIFY=0 
VIRTUAL=0, PHYSICAL=1 


CPU MODE, 
K,E,S,U 


READ LOCK TIMEOUT 
TB G1 TAG ERROR 

TB GO TAG ERROR 
TB G1 DATA ERROR 
TB GO DATA ERROR 


TB HIT 

MEMORY ERROR 

READ DATA SUBSTITUTE 
LOST ERROR 
CORRECTED READ DATA 


CMI ERROR PROCESSOR REGISTER 


TK-3266 


IPR #37 IORESET INITIALIZE UNIBUS 


31 


ISSUE UNIBUS INIT 


10 RESET PROCESSOR REGISTER 


TK-3267 
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INTERNAL PROCESSOR REGISTERS (CONT) 


TB REGISTER BIT FIELDS 


INTERNAL PROCESSOR 


REGISTER (IPR) BITS NAME IPR # MEMSCAR # 
38 0 
‘ADK CHIP! 


0 = MEMORY MANAGEMENT OFF 
1 = MEMORY MANAGEMENT ON 


IPR # MEMSCAR # 
17 C 
‘UTR CHIP’ 
IPR # MEMSCAR # 
Ae eee 
‘ADK CHIP’ 
0 = NORMAL 
1 = FORCE MISS IN GO 


0 = NORMAL 
1= FORCE AMISS IN G1 


0 = FORCE REPLACE GO 
1 = FORCE REPLACE G1 


0 = RANDOM REPLACEMENT 
1 = FORCE REPLACE (USED WITH BIT 2) 


TBGPR IPR # MEMSCAR # 
17 D 


0 = NORMAL ‘UTR CHIP’ 
1= GO DATA ERROR 

0 = NORMAL 

1=G1 DATA ERROR 


0 = NORMAL 
1= GO TAG ERROR 


0 = NORMAL 
1=G1 TAG ERROR 


TKS769 
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INTERNAL PROCESSOR REGISTERS (CONT) 


CACHE REGISTER BIT FIELDS 


INTERNAL PROCESSOR 
REGISTER (IPR) BITS 


0=MISS 

1=HIT 

LOST ERROR 

0 = NORMAL 

1 = DATA ERROR 
0 = NORMAL 

1= TAG ERROR 


Ls{2] + | oJ caor 


0 = CACHE ON 


NAME 
CAER 


IPR # MEMSCAR # 
27 4 


‘CAK CHIP’ 


IPR # MEMSCAR # 
25 6 


‘CAK CHIP’ 


1 = DISABLE CACHE (FORCE MISS) 


UNDEFINED 
UNDEFINED 


UNDEFINED 


PIEIENEY rea 
ONLY REGISTER 
0 = CMI ON 
1 = DISABLE CMI 
=0 
=0 
=0 


IPR # MEMSCAR # 
17 E 


‘UTR CHIP’ 


TK-5802 
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INTERNAL PROCESSOR REGISTERS (CONT) 


TB AND CACHE CONTROL/STATUS REGISTER BIT FIELDS 


INTERNAL PROCESSOR 


REGISTER (IPR) BITS NAME IPR # MEMSCAR # 
MCESR 26 8 
‘UTR CHIP’ 


0 = OPERAND FETCH 
1 = XB FETCH 


0 = NORMAL 
1 = UNALIGNED UNIBUS REFERENCE 


0 = NORMAL 
1= TB ERROR (WRITING A ONE CLEARS TBGPR) 


0 = NORMAL 
1 = BUS ERROR (WRITING A ONE CLEARS BER) 


BUS ERROR IPR # MEMSCAR # 
SUMMARY REGISTER 17 9 


0 = NORMAL ‘UTR CHIP’ 
1 = CORRECTED READ DATA 


0 = NORMAL 
1= LOST ERROR 


0 = NORMAL 
1=UNCORRECTECTABLE DATA ERROR 


0 = NORMAL 
1 = NONEXISTENT MEMORY 


SAVED MODE IPR# MEMSCAR # 


REGISTER 17 1 
‘ADK CHIP’ 
= MODE <0> 
= MODE <1> 
0= VIRTUAL 
1 = PHYSICAL 
0 = READ — MODIFY 
1 = NORMAL READ 
WRITE VECTOR IPR# |= MEMSCAR # 
OCCURRED REGISTER- 17 2 
0 = NORMAL ‘ADK CHIP’ 


1= VECTOR IN MDR 


0 * ALSO READS AS THE READ LOCK TIMEOUT BIT 


TK5770 


30 


WCS (KU750) REGISTER DATA WRITE FORMAT 


FOO000 


FO0004 


FOO008 


FOQOOOC 


*NOTE: 


19 16 15 14 13 00 


34 33 3231 30 25 24 


ISTRM 
59 58 57 48 47 42 4140 
ee a 


ROT 
<1:0> DTYPE 


79 7877 7675 7170 69 68 64 63 


oe 
TTT Yer|_wse [sel wove | SS, 


WCS PRESENT* 


WCS ADDRESS SPACE IS FOQ0000 THROUGH FOFFFC. 
BIT <20> IS WRITTEN AS 1 ON THE LAST WORD 
WRITTEN TO THE WCS. WCS PRESENT SET ENABLES 
THE WCS MICROCODE TO BE EXECUTED. 


TK-9658 
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UBI AND SUB REGISTERS 


UBI OR SUB (DW750) CONTROL/STATUS REGISTER (CSR) 


CMI DATA LONGWORD 


[31] 30] 29 8/7 (NOT USEDIZ////7 01400 


Le RGE (PUR) REQUEST 


UNCORRECTABLE ERROR (UCE) 
NON—EXISTANT MEMORY (NXM) 
ERROR (ERR) FLAG 


TK-3886 


CSR Addresses 

Control/Status UBI SUB Buffered 
Register Address Address Data Path 
CSR l F30004 F32004 BDP 1 

CSR 2 F38068 F32088 BDP 2 
CSR 3 F3006C F3286C BDP 3 
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UBI AND SUB REGISTERS (CONT) 


UBI OR SUB MAP REGISTER DATA 


CMI DATA LONGWORD 


BYxVY22i2aVv77jia 
L_ pry —_J 
PAGE FRAME NUMBER 


DP SEL 1,0 -— DATA PATH SELECT 
“QO’ —— OFFSET BIT 
“V" —— VALID BIT 


TK-3882 


DP SEL Bits 
1 4) Data Path 


Direct Data Path (DDP) 

Buffered Data Path 1 (BDP 1) 
Buffered Data Path 2 (BDP 2) 
Buffered Data Path 3 (BDP 3) 


HF O®& 
Fare 


MAP Register Addresses 


MAP Register UBI Address SUB Address 


MAP 866 F36800 F32800 
MAP 904 F36804 F32804 
MAP 7F8 F30FF8 F32FF8 
MAP 7FC F3QFFC F32FFC 
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UBI AND SUB REGISTERS (CONT) 


UNIBUS TO CMI MAP ADDRESS TRANSLATION 


— UNIBUS ADDRESS Tq 


Ai, AO TO UCN 
WITH C1, CO 


ADDRESS 
FROM UNIBUS: VALID, OFFSET, 


A1,A0,  DPSEL 1,0 
& C1, CO 


oie _o__a ae 
| BYTE 2 UNCTION PHYSICAL LONGWORD ADDRESS =| 
MASK CODE 


TK-3883 
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UBI AND SUB REGISTERS (CONT) 


UET REGISTERS 


15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
FFF460 


UNIBUS ADDRESS REGISTER 


UNIBUS DATA REGISTER 


UET CONTROL STATUS REGISTER 


10 O9 O08 07 O06 O05 04 O3 O02 O1 


Cc A 


ISSUE 


FFF464 


BUS REQUEST ADDRESS NPR 
LEVEL SELECT EXTENSION 
Fiat UNIBUS ae UNIBUS 
UNIBUS =r TRANSFER 
INIT SELECT 
ERROR 


TK-5609 
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UBI AND SUB REGISTERS (CONT) 


IPEC REGISTERS 


UNIBUS Address and Data Registers 


15 00 


FBF460 UNIBUS ADDRESS 


a 


<A15:A00> 
15 00 
FBF462 UNIBUS DATA 
<D15:D00> 
TK-8001 
Control Register 1 (CR1) 
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
ooh be] TL BolT ln 
INT CR1<BR7:BR4> 
DONE1 


TK-8002 


Control Register 2 (CR2) 
13 12 11 10 09 05 04 03 02 01 00 


15 14 08 07 06 
ENG 
OPT 


INT ACLO2 CR2<8R7:BR4> <vV8:V0O> 
DONE2 


FBF466 


TK-6003 
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MBA (RH750) REGISTERS 


MBA INTERNAL REGISTERS 


Control Register (CR) — F28004 


05 


«TllUI’”_”!!!zI’”7m7mNON 


IBC} TE | INIT 
MM ABT 


Status Register (SR) — F28008 


=| 0 Fw, WT iti 


Virtual Address Register (VAR) — F2800C 
1 17 16 


OS JJW0— Ee 


TK-6875 


37 


MBA (RH750) REGISTERS (CONT) 


MBA INTERNAL REGISTERS (CONT) 
Byte Count Register (BCR) — F28010 


31 16 15 00. 


BCR MASSBUS BYTE COUNTER CMI BYTE COUNTER 


TK-7166 


Diagnostic Register (DR) — F28014 


3130 29 28 2726 25 24 232221201918171615 1312 08 07 00 


me | P| ote <or:o0> 


MDIB <15:08> 


N SIM SIM M en ey “ 
MAPP occ EXC WCLK MDSEL MRSEL 
<2:0> <4:0> 
TK-7168 


Command Address Register (CAR) — F2801C 


31 28 27 25 24 23 09 08 0201 00 


TK-7170 
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MBA (RH750) REGISTERS (CONT) 


MBA MAP REGISTER DATA — F28800 - F28BFC 
31 15 14 00 


Map 


TK-7169 


MBA TO CMI MAP ADDRESS TRANSLATION 


VIRTUAL ADDRESS 


16 09 08 020100 


MAP 
ADDRESS 


BYTE FUNCTION PHYSICAL LONGWORD ADDRESS 
MASK CODE 


TK-6404 
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MBA (RH750) REGISTERS (CONT) 


MASSBUS EXTERNAL DEVICE REGISTERS 


Drive Control Register (RO) — F28400 


15 14 13 12 #41 £10 O98 O8 oO7 O6 OS O04 O3 O2 O01 OO 


AX XX XA AXE #2 | #2! 


Attention Summary Register (R4) — F28410 


04 03 02 01 00 


ATA | ATA] ATA] ATA |ATA 
4 3 2 1 ¢) 
TK+7167 


niuthininteintett 
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LV 


UNIBUS SYSTEM PHYSICAL 
ADDRESS BYTE ADDRESS 
14 13 (OCTAL) FOR UBI (HEX) 
CONTROL bbe cand BH 
TX ™ SILO as 
& STATUS | RDY | INTR | ALARM] ALARM gaits RESO 
(CSR) ENAB 
RO RO RO RO 
RECEIVER [7 TPT TPCT pT 
BUFFER 760102°° FFEO42 
(RBUF) 
760102°* FFE042 
TRANSMIT* 
CONTROL 760104°* FFEO44 
(TCR) 
MODEM? 
STATUS 
(MSR) 760106°* FFEO46 


wo wo | wo 
TRANSMIT ne a eae 
DATA BRK | BRK | BRK | BRK | BRK 760106°* FFEO46 


* THE HIGH BYTE OF THE TCR (DATA TERMINAL READY) AND 
THE MSR ARE NOT USED WITH THE 20MA OPTIONS. 


** THESE ADDRESSES REFER TO THE FIRST DZ11 ON UB! ONLY 
FIRST SUBADDRESS IS FBEO40 FOR D211, FBFF20 FOR RK611 ene 


SY3SLSIDAY LLZG 


RK611 REGISTERS 


UNIBUS 
CONTROL AND STATUS REGISTER 1 | ADDRESS 
pa hee (OCTAL) 


11. 10 O9 O08 | 07 06 O05 04] 03 01 


14 
DCT 
[To RS ecko] [pode] [eel 0] 2] r] so] 


CERR CFMT BAI7 
OCLR | BAI6 
WORD COUNT REGISTER 
RKWC 
07 BW 00 


bebe ea Bad SS ga a 
15 {14 | 13 | 12 10 | 09 05 | 04 [| 03 | 02 {| 01 | 00 


BUS ADDRESS REGISTER 
Riba R/W 


rex a eel BA | BA] BA BA BA BA | BA BA | BA or s57 kaa 
14 113 |12 [11 {10 | 09 a 05 | 04 os 02 | 01 |00 


DISK ADDRESS (TRACK & SECTOR) REG 
ee 


BOOoosMAooOoH ce 


CONTROL AND STATUS REGISTER 2 
— 


po ehochohaaaeee[ a] Tao TSTE as 


SCLR 
DRIVE STATUS REGISTER 
ba READ ONLY 
08 | 07 
SE 
SVAL DRDY DROT ACLO 


SPLS OFST 


ERROR REGISTER 
ee 4 RO 
10 09 08407 O06 O05 04] 03 O02 01 


13 
pexfosfomPreu] ene] fosekool [| Juloe ur] rms 


IDAE HVRC DTYE | DRPAR 
FMTE 


ATTENTION SUMMARY AND OFFSET 
ee 


15 
Sane 


10 09 = 07. O6 O05 04/03 02 01 


et Hai eed 


777456 


42 


SYSTEM 
PHYSICAL 
BYTE 
ADDRESS 
FOR UB! 
(HEX) 


FFFF20 


FFFF22 


FFFF24 


FFFF26 


FFFF28 


FFFF2A 


FFFF2C 


FFFF2E 


TK-9694 


RK611 REGISTERS (CONT) 


DESIRED CYLINDER REGISTER 


UNIBUS 

RKDC R/W ADDRESS 

14 11 10 09 O8f O07 O6 OS O04] 03 O2 O01 (OCTAL) 

[oT oLofo fo fo Jocfoe | ecfoc]oc oe oe]oe] oe] 6] re 
UNUSED 


pt te EE EE EE EE vee 


DATA BUFFER 


15 07 R/W 00 
Tee 1 | Tee | 18 11] Te T 
14 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03{ 02] 01 | 00 
MAINTENANCE REGISTER 1 

geil 


LOTTE TTL CTT tS eeT em 


ECCW PCA MERD 


anv 


WRT PCD MEWD MCLK 
GATE 


ECC POSITION REGISTER 
pee 
08 | 07 


BOG aaa daaraaancne 


ECC PATTERN REGISTER 
praue 


RO 
11. +10 +O9 O08} 07 O06 O05 04/03 02 O1 


15 13 
EPT|EPT|EPT | EPT| EPT| EPT|EPT | EPT | EPT| EPT er a77a70 
10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02] 01 
MAINTENANCE REGISTER 2 


RKMR2 RO 
14,13 12 7 11 10: ©6009 =©608 | 07: ~(06':~CO 0S, S044 03 ~202_~SCiO 


a 


MAINTENANCE REGISTER 3 
bey uae 


14_ 13 10 09 08/07 06 05 04 Be 02 01 


TTTTF IIIT ITI III i 
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SYSTEM 
PHYSICAL 
BYTE 
AODRESS FOR 
UBI (HEX) 


FFFF30 


FFFF32 


FFFF34 


FFFF36 


FFFF38 


FFFF3A 


FFFF3C 


FFFF3E 


TK-9695 


DR750 REGISTERS 


DR750 COMMAND BLOCK 


[INPUT QUEUE BACKWARD LINK (NPTO TAIL) | 4 


COMMAND PACKET SPACE 


10 
14 


TK-9280 


DR750 COMMAND PACKET 


31 29 2423 1 16 15 08 07 03 02 00 


9 
SELF RELATIVE FORWARD LINK 
SELF RELATIVE BACKWARD LINK 


PACKET 
CONTROL INTRPT [4] | NOT 0000 DEVICE CON-| LAST REG IN LENGTH OF 
LONGWORD L[CNTRL |“] 0 | USED TROL CODES} LOG AREA DEVICE MESSAGE 


DEVICE MESSAGE 


LOG AREA 


TK-9279 
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SV 


F3X000: 
(X=4,6,8,A,C,E) 


PE 

DI PE 

Cl PE 

LM PE 

EN DI PE ABT 
FORCE D! PE 


FORCE Cli PE 


EXTERNAL 
ABORT 
POWER DOWN 


POWER UP 


RESERVED 


INTERRUPT 
ENABLE 


PACKET INTERRUPT 
DCR ABORT 

DCR HALT 

CRD ERROR 

RDS ERROR 

CM! NO 

RESPONSE ERROR 
RESERVED 

JAM 

DI STALL 


RESERVED 


ADAPTOR 
TYPE CODE 


31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 07 04 03 


TK-9288 


LVWdYOd GVSY — YSLSIDSY YOd OSZYa 


(LNOOD) SYSLSIDAaY OSGZYa 


28 27 25 24 15 14 12 11 10 08 07 


WRITE “1” 
TO CLEAR 


WRITTEN 
DIRECTLY 
TO SET/CLEAR 


CONTROL 
FIELD B ** 


UNUSED 


CONTROL 
FIELD A * 


* CONTROL FIELDA 
ENCODING ENCODING 


0 — NO-OP 0 — NO-OP 


** CONTROL FIELD B 


(LNOO) SYSLSIDSY OSLYHG 


OV 


1 — CLEAR POWER UP (DCR BIT 22) 

2 — CLEAR POWER DOWN (DCR BIT 23) 

3 — NO-OP 

4 — CLEAR: EXTERNAL ABORT (DCR BIT 24) 
ABORT INTERRUPT (DCR BIT 18) 
RDS ERROR (DCR BIT 15) 

: CMI NO RESPONSE (DCR BIT 14) 

5 — CLEAR INTERRUPT ENABLE (DCR BIT 20) 

6 — SET INTERRUPT ENABLE (DCR BIT 20) 

7 — CLEAR HALT (DCR BIT 17) 


1 — CLEAR CRD (DCR BIT 16) 

2 — SET EXTERNAL ABORT (DCR BIT 24) 

3 — CLEAR PACKET INTERRUPT (DCR BIT 19) 
4 — DR RESET (INIT FROM DRIVER). 

5 — SET JAM (DCR BIT 12) 

6 — CLEAR JAM (DCR BIT 12) 

7 — NO-OP 


TK-9289 


LVINYOS SLIHM — ¥SLSIDSY YOd OSZHG 


DR750 REGISTERS (CONT) 


DR750 STATUS LONGWORD 


31 3029 28 27 26 25 2423222120 


DDI STATUS 


16 15 14 13 12 1110 090807060504 03020100 


FAR END DEV ERR 

LOG FAR END REG 

NON EXIST REG 

END DEVICE STATUS (USER DEFINED) 
DDI PAR ERR 

DRV ABORT 

LEN ERR 

INV DDI CMD 

RAN ENA 

FREE QUEUE EMPTY 
INVALID COMMAND PACKET 
UNALIGNED QUEUE ERROR 
RANGE ERROR 

SELF TEST 

FE DISABLE 

CMD IN 

INV PTE 

CMD STARTED 

SUCCESS 


U~,_ —~_ 
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TK-9282 


DR750 REGISTERS (CONT) 


DR750 UTILITY REGISTER 


31 16 15 12 11 10 08 07 00 


nn | | 
UNUSED SILO SILO DI CLOCK 
BYTE BYTE DATA RATE * 
COUNTER COUNTER 
BITS BITS 
<6:3> <2:0> 
WCS 
VALID 


*NOTE: FF THRU FD 
ARE NOT VALID 


TK-9286 


Di CLOCK DATA RATE SELECTION 


Utility Register DI Data Rate 
<7:8> Value (Mbyte/sec) 
FF to FD* -- 

FC 3.12 

FB 2.58 

FA 2.98 

F9 1.78 

F8 1.56 

F7 1.38 

F6 1.25 

F5 1.14 

F4 1.94 

F3 8.96 

F2 8.89 

Fl 4.83 

FQ 8.78 

EY) 6.8488 


*Loading of these registers by the software must 
be prevented. 
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DR750 REGISTERS (CONT) 


DR750 DEVICE VECTORS 
Base Slot 
Address Number 
F34000 190 

F36006 11 

F38000 12 

F3A000 13 

F3C000 14 

F3E000 15 


BR4 


128 
12C 
138 
134 
138 
13C 


BR5 


168 
16C 
176 
174 
178 
17C 


*Standard interrupt level is BR6. 
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BR6* 


1A8 
1AC 
1B 
1B4 
1B8 
1BC 


BR7 


1E8 
1EC 
1F@ 
1F4 
1F8 
1FC 


BLANK 


CHAPTER 3 __ 


MODULES AND GATE ARRAYS 


BLANK 


eS 


LOO08 — SLOTS 
YA 6K-CCS 
1K— PCS 
YB 6K-CCS 
1K— PCS 
1K-WCS 
YC 6K-CCS 
1K — PCS 
2K~WCS 


CMC - SLOT 10 
L0011 — 256K 
10016 — 1MB 
10022 —-4MB 


MEMORY ARRAYS - SLOTS 1-8 
M7199 —-4MB 
M8750 — 1MB 
M8728 — 256K 


SEPARATE 
BOX 


98765 43 2 


UNIBUS 
DD11-DK 


19 8 765 4 3 2 


<DOEBM2S 


NA<>DD>yY 


HEX 


BACKPLANE CARD LOCATION 
FRONT VIEW 


1 


<DOSEmMe 


A<>uvuD>yY 


HOOD 


OAZODW 


EXTENDED HEX 


TK-9656 
MA.-0689.88 


NOILVZINILN JINGOW OGZ/LL-XVA 


CMC GATE ARRAY LAYOUT (L0011) 


THE L0011 CPU 
MEMORY 
CONTROLLER 


HEE 


04 


VAX 
GENERIC DEC 
NAME DEVICE 
DDAO TUS8 
DMxx RK0O7 
DLxx RLO2 
DBxx RMO03 
RP06 
RPO7 
RM80 
DUxx RA80 
RA8]1 
RA60 


BOOT ROM 


ASCII 
CODE 


—_ 
uh 
— 
— 


"DU" 


HEX 
CODE 


4455 


DEC 
P/N 


23-905A9 
23-906A9 
23-948 A9 
23-908A9 


23-990A9-00 


TO SEE WHAT ROMS ARE INSTALLED ON A 
MEMORY CONTROLLER, EXAMINE FIRST ROM 
MEMORY LOCATION. (SEE PAGE 197/V3) 


EXAMPLE: ROMA 
>>>E/W F20400 


P 00F20400 4444 


THE HEX CODE CAN THEN BE CONVERTED TO 
DETERMINE WHAT BOOT ROMS ARE PRESENT 


AND WHAT DEVICES CAN BE BOOTED. 


BLANK 


CMC GATE ARRAY LAYOUT (L0016) 


YY Ste 


GREEN 
LED 


POWER OK a 


NV 


CONFIGURATION 
ERROR ny 


RED 
LED 


Hee 


<< 


TK-9660 
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CMC GATE ARRAY LAYOUT (L0022) 


CMC GATE ARRAY DESCRIPTION 


MDL - Four memory data loop (MDL) chips make up the data 
path between the CMI and memory, the CMI and the 
control/status registers, and from the bootstrap 
ROMS to memory. 


MEC - Two memory error correction (MEC) chips detect double 
bit errors, and detect and correct single bit errors. 


MAP/MAD - One memory address processor (MAP) chip on the 
L@611 and one memory address decoder (MAD) chip on 
the L@916. Address bits are decoded to enable 
memory arrays and determine starting address 
offsets. Address validity checks are performed 
and memory array board population is detected. 


BOOTSTRAP DEVICE ROMS 


ROM Part Device Device 

Number Code Type Controller 
23-908A9-89 RH RM8@ RH75@ 
23-998A9-00 RA8@ UDAS@ 
23-294E2-682 DD TUS8 - MRSP* 


*Modified radial serial protocol (MRSP) is required for UNIX. 


ROM Starting Microaddresses 
Device Starting 

ROM Microaddress 
A FAG2 

B FB@2 

Cc FC@2 

D FDO62 


Bootstrap Device ROMs for VAX-11/750 Rev. 8 


ROM Part Number Device Type 


23-E48A9-00 PCS ROM 
23-E41A9-86 TUS8 ROM 
23-E42A9-08 MASSBUS ROM 
23-E43A9-66 UDA ROM 
23-E44A9-88 RL@2 ROM 
23-E45A9-90 RK87 ROM 
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DPM GATE ARRAY LAYOUT (L0002) 


ALP 8 
THE DATA PATH 
MODULE (DPM) 
GATE ARRAY CHIP 
LOCATIONS 


TK-4711 


98 


DPM GATE ARRAY DESCRIPTION 


SRM 


SRK 


ALP 


ALK 


CLA 


TOK 


IRD 


SPA 


SAC 


ccc 


MSQ 


PHB 


Four super rotator multiplex (SRM) chips perform 64 
functions under the control of the SRK. 


One super rotator control (SRK) chip controls SRM 
operations. 


Eight arithmetic logic processor (ALP) chips make 

up the arithmetic logic unit (ALU) of the DPM. 

The ALU performs most of the data manipulation during 
the execution of macroinstructions. 


One arithmetic logic control (ALK) chip controls ALP 
operations by decoding microcode inputs and generating 
the necessary signals. 


One carry lookahead (CLA) chip contains the logic 
that the ALU uses to generate and propagate carries. 


One timed operation control (TOK) chip contains the 
programmable interval time clock. 


One instruction register decode (IRD) chip processes 
the IR decodes. Receives opcode and operand specifier 
from the execution buffer decodes (XB), decodes it, 
and generates signals to select the correct microcode 
routine. 


One scratchpad addressing (SPA) chip controls the 64 
scratchpad register addressing. Contains logic that 
keeps track of general purpose register (GPR) 
autoincrements and autodecrements. 


One service arbitration and clock (SAC) chip is 
associated with the IRD counter, service arbitration, 
and system clocks. 


One condition code (CCC) chip is associated with the 
condition codes for both VAX-11 and compatability mode 
instructions. It stores PSL bits FU, IV, DV, N, Z, V, 
and C, and reads the bits at the request of the 
microcode. 


One microsequencer (MSQ) chip, together with the CCS 
module, forms the CPU microsequencer that sequences 
the CPU microcode. 


One practically half the BUTs (PHB) chip contains PSL 


bits, status flags, the step counter, and logic that 
performs about half of the BUT micro-orders. 
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MIC GATE ARRAY LAYOUT (L0003) 


Ea fe 
Ee eee 


MDR 6 


TK-9661 
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MiC GATE ARRAY DESCRIPTION 


MDR 


PRK 


ADK 


ADD 


CMK 


CAK 


UTR 


ACV 


Eight memory data register (MDR) chips contain logic that 
routes MIC data to or from the CMI or the M-bus, W-bus, 
or cache. 


One prefetch control (PRK) chip initially fetches eight 
instruction (I-stream) bytes from memory starting with the 
PC address. It then replaces four bytes at a time during 
program execution. 


One address control (ADK) chip controls the MIC addressing 
logic. 


Four address (ADD) chips make up the PC and VA registers 
and their load paths. 


One CMI control (CMK) chip monitors and transmits CMI 
control signals. Stalls the microcode under certain 
conditions. A CML chip is installed in its place for the 
DR750. 


One cache control (CAK) chip enables or disables cache. 
Controls the transfer of data to or from the MDR chips. 


One microtrap (UTR) chip monitors machine conditions that 
cause a microtrap. 


One access violation (ACV) chip detects access violations, 


control store parity errors, FPA reserved operands, 
unaligned data, and page boundary violations. 
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UBI GATE ARRAY LAYOUT (L0004) 


THE UBI MODULE 
GATE ARRAY CHIP 
LOCATIONS 


¢ eo 
SHEOCOD OSE EE FED OOSOTESSD, 
o 


CON2 CONSOLE 


sbeotdte Pevcsee SoS eooooode 


e ¢ o 
PPSPOOF OS SSS SSESEEEOSE SS 
s 7% e oe 


CON 1 - TU5S8 


SEEbe Hodes es eoeboeoreee 


PO OOH SOO 64040444 6405444 
o oe 


INT ¢ oo? 


COE SOS 6406 6064 6646464464064 


SESOeOSooeoos Seereesets 


UDP 3 


% emmmmoememoes seeeeoemenws 


?- 
occcsccotecees OR SOH OOOOH 


? 
uDP4 , , 
? 
PESOSHS CHOSE SEH HO OEEEEHOH 


SOOO SOSH OOS FO54H HH SOOOES 


UDP 2 


POOOCSES CHOOSES OSE SOOESHEOS 


SEP SOHSSEH SOHSOHSSEHOOTOSS 


*¢ 
UDP 1 


@ 
FOCOP SES SEOE SES CORSO EOOES 


e 
POPCSHSSEC CES EH ctesseeses 
¢ 


¢ 


UCN ° 


oeeoeeey oobresvoervecees 
> 
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TK-4718 


SUB GATE ARRAY LAYOUT (L0010) 


SH SOCOHOSEVOS Peresete+e 


UDP 1 


o emmmemwmee@es commen] 


? 
wrecscseleoserensereoees 


? 
UDP3 , ‘ 
¢ 
PESOS HS SESE SHOE SEEEEHEEE 


POOH SSSHESES EOE SH HPSHSOHS 


UPD 4 


SPOSHES OH OCOSESESESSEHOHOH 


SES SSEHSSEH SORES E SOE NS OSS 


ee 
UCN 
2 


POSSE SOESESE OEE CORSDEOOGS 


e 
POOF OHS EHS 4G 0440455468 
*? 
e 


UDP 2 e 


seronsepoobeesrerrtooses 


Ad 


TK-9657 
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UBI AND SUB GATE ARRAY DESCRIPTION 


UDP - 


UCN - 


INT - 


CON - 


Four UNIBUS data path (UDP) chips make up the data path 
logic for the UBI and SUB. All address and data 
information passes through the UDP between four tristate 
ports (CMI, BUF CMI, UB data, UB address). Contains 
address latch and compare logic for the buffered data 
paths and for CPU access to UBI or SUB and UNIBUS 
registers. 


One UNIBUS control (UCN) chip works in conjunction with 

the UBI and SUB control stores to provide microsequencer 
control of all operations. Contains the byte and error 
flags for the buffered data paths. Performs interpretation 
between the CMI and UNIBUS control signals and defines 
operations. 


One interrupt (INT) chip on the UBI performs arbitration to 
process all interrupt requests and inserts values on the 
microvector lines to steer the CCS. Contains bits of 

the PSL, arbitrates the UNIBUS for transactions from the 
CPU, arbitrates bus requests (BRS) from the backplane, 

and issues bus grants (BGs). 


Two console (CON) chips on the UBI each convert 
serial/parallel data for communication between the CPU and 
the TUS58 and console terminal via the W-bus. Contain 
limited console command character recognition. 
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MBA GATE ARRAY LAYOUT (L0007) 


MASSBUS ADAPTER 
MODULE (MBA) 
GATE ARRAY CHIP 
LOCATIONS 
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MBA GATE ARRAY DESCRIPTION 


MDP 


MDC 


MCI 


MRC 


MSC 


Eight MASSBUS data path (MDP) chips route data between five 
tristate ports (CMI, IBUS, CBUS, SILO, MBUS). All address 
and data information is routed through the MDPS. Contain 
address latch and compare logic for CPU access to MBA and 
MASSBUS registers. 


One MASSBUS data bus control (MDC) chip controls and 
maintains status on control bus parity and on MAP parity 
and validity. Initiates and coordinates the start and end 
of DMA transfers. Contains and controls bit fields of the 
VAR and initiates MAP parity/validity checks. 


One MBA CMI interface control (MCI) chip controls MBA and 
CMI interfacing plus CMI arbitration, status generation and 
checking, and processor interrupts. Produces the CMI 
function codes for DMA transfers on the CMI and controls 
MAP address translations. Slave logic detects CPU 
transfers with internal or external registers and directs 
the MRC to perform the transfer. 


One MBA register control (MRC) chip responds to the MCI on 
CPU transfers with internal or external registers. Detects 
the issue of a valid data transfer command and defines it 
for the MBA. Produces control signals to the control bus 
and data transfer function codes that control clocking in 
the MDP registers. 


One MBA SILO control (MSC) chip produces data transfer 
function codes that control data routing and alignment 
between the SILO and the MDP registers. Produces the SILO 
address, detects SILO full or SILO empty conditions, and 
generates and checks parity on SILO and MASSBUS data. 
Produces the CMI data byte mask for DMA transfers on the 
CMI. 
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FPA GATE ARRAY LAYOUT (L0001) 


FFA8 


CLA 1 FFA4 


FFA7 


FFA2 


FCS 3 CLA 2 


FFA5 


FFA 1 FFAG 


FLOATING-POINT ACCELERATOR (FPA) GATE ARRAY CHIP LOCATIONS 


TK-8067 
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FPA GATE ARRAY DESCRIPTION 


FFA 


CLA 


FIO 


FCS 


FQA 


FMR 


FEX 


FCC 


Eight floating fractional arithmetic (FFA) chips form the 
arithmetic logic unit (ALU) of the FPA. The ALU performs 
most of the data manipulation during the execution of 
floating-point instructions. [It outputs the 64-bit FP bus 
to the FIO. 


Two carry look ahead (CLA) chips contain logic used by the 
ALU and incrementer multiplexer circuits. 


Eight floating input/output (FIO) chips interface operands 
from the M-bus and W-bus. Store immediate multiple operand 
results. 


Four floating coarse shifter (FCS) chips perform right or 
left shifts in multiples of four. Produce a 67-bit output 
from a 64-bit input. 


One floating quick aligner (FQA) chip positions the FCS for 
certain operations. 


Two fraction multiplier (FMR) chips contain most of the 
logic that performs fraction multiplication. 


Two floating exponent (FEX) chips form the exponent data 
path. 


One floating condition code (FCC) chip processes all 


operands to obtain condition code status for traps, faults, 
and the PSL. 
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GATE ARRAY PART NUMBER/MODULE CROSS-REFERENCE 


Chip Chip DIGITAL Home Diagram Data 
Number Mnemonic Part No. Module Number String 
DC646 TIM 19-14688 DPM 1 (Use TOK chip) 
DC687 MDR 19-14681 MIC 1 <86,08,16,24> 
2 <81,09,17,25> 
3 <82,18,18,26> 
4 <83,11,19,27> 
5 <84,12,28,28> 
6 <05,13,21,29> 
7 <€96,14,22,30> 
8 <87,15,23,31> 
DC688 ALP 19-14682 DPM l <83:08> 
2 <H73H4> 
3 <11:88> 
4 €15:12> 
5 €19:14> 
6 <€23:20> 
7 €27:24> 
8 <31:28> 
DC689 ADD 19-14683 MIC l <87:08> 
2 <15:98> 
3 <€23:16> 
4 <€31:24> 
DC618 ccc 19-14684 DPM 1 
DC611 CON 19-14685 UBI 1 (TU58) 
2 (Console) 
DC612 CLA 19-14686 DPM 1 
FPA 1 <IC7:ICB> 
2 <C7:COB> 
DC613 SRM 19-14687 DPM 1 <66,04,08,12, 
16,20,24,28,32> 
2 <81,05,09,13, 
17,21,25,29,33> 
3 <82,06,19,14, 
18,22,26,30,34> 
4 <83,07,11,15, 
19,23,27,31> 
DC614 SRK 19-14688 DPM 1 
DC615 ALK 19-14689 DPM 1 
DC616 SPA 19-14698 DPM 1 
DC617 SAC 19-14691 DPM 1 
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GATE ARRAY PART NUMBER/MODULE CROSS-REFERENCE (CONT) 


Chip 
Number 


DC618 


DC619 
DC628 
DC621 
DC622 
DC623 
DC624 
DC625 
DC626 
DC627 
DC628 
DC629 
DC630 
DC631 


DC632 


DC633 


DC636 


Chip 
Mnemonic 


UDP 


UCN 
TOK 
MSQ 
IRD 
CMK 
PRK 
ACV 
ADK 
CAK 
UTR 
PHB 
INT 


MEC 


MAP 


MDL 


FIO 


DIGITAL 
Part No. 


19-14692 


19-14693 
19~-14694 
19-14695 
19-14696 
19-14697 
19-14698 
19-14699 
19-14708 
19-147681 
19-14762 
19-14763 
19-14764 
19-14765 


19-14766 


19-14767 


19-147190 


Home 
Module 


UBI/SUB 


UBI/SUB 
DPM 
DPM 
DPM 
MIC 
MIC 
MIC 
MIC 
MIC 
MIC 
DPM 
UBI 


CMC 
CMC 


CMC 


FPA 
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Diagram 
Number 


1 


2 


Bm WN 


ONAN LPWD & 


Data 
String 


<60,01,08,89, 
16,17,24,25> 
<82,03,18,11, 
18,19,26,27> 
<64,05,12,13, 
20,21,28,29> 
<06,07,14,15, 
22,23,30,31> 


<15:008> 
<31:16> 


(L8611) 


<87: 88> 
€15:88> 
€23:16> 
€31:24> 


€35:32,03:08> 
<39:36,07:04> 
<43:48,11:88> 
€47:44,15:12> 
€51:48,19:16> 
€55:52,23:20> 
<59:56,27:24> 
<63:60,31:28> 


GATE ARRAY PART NUMBER/MODULE CROSS-REFERENCE (CONT) 


Chip Chip DIGITAL Home Diagram Data 
Number Mnemonic Part No. Module Number String 
DC637 FCS 19-14711 FPA 1 <90,04,08...64> 
2 <61,85,89...65> 
3 <82,06,18...66> 
4 <83,807,11...67> 
DC638 FFA 19-14712 FPA 1 <87:88> 
2 <15:88> 
3 <€23:16> 
4 €31:24> 
5 <39:32> 
6 <47:408> 
i <55:48> 
8 <63:56> 
DC639 FMR 19-14713 FPA 1 <59:56,51:48...> 
2 <63:60,55:52...> 
DCc641 FEX 19-14715 FPA 1 <84:808> 
2 <89:85> 
DC642 FQA 19-14716 FPA 1 
DC643 FCC 19-14717 FPA 1 
2 <19,18,03,82> 
3 <21,26,95,04> 
4 <23,22,87,86> 
5 <25,24,09,88> 
6 <27,26,11,198> 
7 <29,28,13,12> 
8 <31,30,15,14> 
DC6 46 MSC 19-14728 MBA 1 
DC647 MRC 19-14721 MBA 1 
DC648 MDC 19-14722 MBA 1 
DC649 MCI 19-14723 MBA 1 
DC6586 MAD 19-14724 CMC 1 (L0816) 
DC651 CML 19-14725 MIC 1 (DR75@ usage) 
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CCS MODULE WITH WCS (L0005) 
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CCS MODULE ROM LAYOUT 
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Www1 150 BAUD 


ww2 300 BAUD 
ww3 600 BAUD 
DIAGNOSTIC Www4 1200 BAUD 
LED naw WW5 2400 BAUD 
©) D28 WW6 4800 BAUD 
BOOT + 16 = WwW7 9600 BAUD 
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a] |e ~ Www10 UART RECEIVE CLOCK 
8) |e = wwii UART TRANSMIT CLOCK 
_ Www12 AUXILIARY A 
— —— ww13 AUXILIARY B 
150 +1 wwi4 FACTORY TEST POINT 
AB 300 + 2 Ww15 GROUND 
CD 600 + 3 ae WW16 BOOT 
1200 + 4 S 
J2 F 2400 +5 WwW17 RS-423 DRIVER 
H J 4800 + 6 _ WwW18 RS-423 COMMON (GROUND) 
KL 9600 + 7 ww19 TRANSMIT LINE + 
19.2K +8 ww20 TRANSMIT LINE — 
38.4K +9 ww21 RS-422 DRIVER + 
RCV +10 ww22 RS-422 DRIVER — 
XMIT +11 Www23 RECEIVER SERIES RESISTOR 
AUX A+ 12 ww24 (JUMP FOR RS-422) 
AUX B+ 13 
ww ww 
23 21 19 17 —= 
tet ttt t+ t+ AE 
24 22 20 18 
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SYSTEM CABLING DIAGRAMS (CONT) 


MASSBUS CABLES 
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SYSTEM CABLING DIAGRAMS (CONT) 


DZ11 DISTRIBUTION PANEL 
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DZ11 DISTRIBUTION TERMINALS 
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1 REC + 
2 REC - 
3 XMIT - 
4 XMIT + 
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VAX-11/750 POWER SYSTEM 


SYSTEM INTERCONNECTION DIAGRAM 
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875 POWER CONTROLLER 


TOP 
VIEW 
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VAX-11/750 POWER SYSTEM (CONT) 


VAX-11/750 POWER SUPPLY, PART 2 
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VAX-11/750 POWER SYSTEM (CONT) 


The ac power controller panel consists of eight indicators, one 
circuit breaker, one REMOTE/LOCAL switch, one .12 A (1/8 A) fuse, 
and two DIGITAL power bus connectors. 


AC POWER CONTROLLER PANEL 


Indicator Definition 


DC OK The green DC OK indicator is on when the power 
system is functioning correctly. It is off if 
any fault indicator is on in the power supply 
system. 


OVERVOLTAGE The red OVERVOLTAGE indicator is on when there 
is an overvoltage condition in the +2.5 Vv or 
+5 V power supply. The affected power supply 
is indicated by its fail indicator being on. 


OVERCURRENT The red OVERCURRENT indicator is on when there 
is an overcurrent condition in the +2.5 V or 
+5 V power supply. The affected power supply 
is indicated by its fail indicator being on. 


+5 V FAIL The red +5 V FAIL indicator is on when there 
is a malfunction in the +5 V power supply. 


+2.5 V FAIL The red +2.5 V FAIL indicator is on when there 
is a malfunction in the +2.5 V power supply. 


REG FAIL The red REG FAIL indicator is on when there is 
a regulator malfunction in the +/-5 V, +12 V, 
or +/-15 V power supply. 


OVER TEMP The OVER TEMP indicator is on when there is an 
overtemperature condition in the +5 V or +2.5 V 
power supply. The indicator is not lit, 
however, when the system is shut down by an 
overtemperature condition inside the controller. 


POWER The POWER indicator is on when the ac power 


cable is plugged into a live ac power source. 
It is on whether CBl is on or off. 
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VAX-11/750 POWER SYSTEM (CONT) 


REMOTE/LOCAL SWITCH 
Position Definition 
REMOTE This is the normal operating position. Un- 


OFF 


LOCAL 


CIRCUIT 
BREAKER (CB1) 


DEC POWER BUS 


switched ac power is applied to the power bus. 
Switched ac power is controlled by the key 
operated switch on the CPU front panel. 


No switched ac power can be applied to the 
system. 


Switched ac power is applied to the system 
regardless of the position of the CPU power 
keyswitch. 


CBl is the main circuit breaker to the power 
supply system. When in the ON position, 
unswitched ac power is applied to the power bus 
and switched ac power is determined by the 
position of the REMOTE/LOCAL switch. When in 
the OFF position, ac power cannot be applied to 
the power bus. 


There are two DIGITAL power bus connectors: 
normal and delayed. These connectors provide a 
POWER UP REQUEST signal that can be inter- 
connected between the H875 power system and 
remote power systems. 


There is a half-second delay on delayed power bus 
connector output J9. 
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VAX-11/750 POWER SYSTEM (CONT) 
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VAX-11/750 POWER SYSTEM (CONT) 
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AC LOW DC LOW 


OVERTEMPERATURE SENSE +12VA BIAS VOLTAGE 


—12VA BIAS VOLTAGE 
+5VA BIAS VOLTAGE 


2.5V CONTROL 


VOLTAGE/CURRENT STATUS BOARD 


REGULATOR STATUS 2.5V MOTHER 


BOARD 
AC IN FROM CONTROLLER OPTIONS 


+12VB +5VB 
REGULATOR | REGULATOR 
27V TO 40V BOARD BOARD 
FROM BATTERY 


BACKUP BOX 


STATUS SENSE 
FROM +5V SUPPLY 


+12VB +5VB -5VB +2.5V 
10A 10A 1.2A 85A 


TK-4716 
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VAX-11/750 POWER SYSTEM (CONT) 


+5 V POWER SUPPLY BLOCK DIAGRAM 


+5VA BIAS VOLTAGE 


—12VA BIAS VOLTAGE 
+12VA BIAS VOLTAGE 


VOLTAGE/CURRENT STATUS 
REGULATOR STATUS +5V CONTROL BOARD 


OVERTEMPERATURE SENSE +5V MOTHER BOARD 


OPTION 


AC IN FROM CONTROLLER +15 VOLT 
REGULATOR 


BOARD 


+15V —15V +5V 
2A 3.5V 135A 


TK-4715 
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VAX-11/750 POWER SYSTEM (CONT) 


APPLYING SYSTEM POWER 


Use the following procedure to correctly apply power to the 
system. 


1. Ensure that the CPU's main circuit breaker (CBl) on the ac 
power controller is off (down). 


2. Verify that the two 5 percent margin switches on the power 
supply are in the center position (up). 


3. Place the REMOTE/LOCAL switch on the ac power’ controller 
panel in the REMOTE position. The CPU power key lock 
switch on the front panel should be in the off position. 

4. Connect the CPU cabinet ac power cable to the external ac 
power source. The power phase indicator on the ac power 
controller should now be on. 

5. Move the CBl circuit breaker to the on position (up). 


6. Power can now be applied to the CPU by the key lock switch 
on the CPU front panel. 


CPU CABINET POWER REQUIREMENTS 


Single Phase Nominal Mininum Maximum 

Vac (RMS) 1286 90 128 

Phase to neutral 128 908 128 

Phase to ground* 120 98 128 

Neutral to ground N/A N/A N/A 

Hertz 68 47 63 

Hertz 58 47 63 

Current (amperes) 25.8 A at 9f# Vac 

Vac (RMS) 240 188 256 

Phase to neutral 2498 189 256 

Phase to ground N/A N/A N/A 

Neutral to ground N/A N/A N/A 

Hertz 66 47 63 

Hertz 58 47 63 

Current (amperes) 12.5 A at 188 Vac 
CAUTION 


Expansion cabinets with separate power cables 
must be powered from the same ac line phase 
as the CPU or damage may result to the 
equipment. Also, systems that are 
interconnected by cables and share the_ same 
logic and/or chassis grounding must share the 
Same phase. 
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VAX-11/750 POWER SYSTEM (CONT) 


STANDARD POWER PLUGS AND RECEPTACLES 


120V 
30A 
1-PHASE 


240V 
15A 
1-PHASE 


HUBBEL 

#2611 

NEMA # L5-30P 
DEC # 12-11193 


NEMA # 6-15P 
DEC # 90-08853 


#2610 
L5-30R 
12-11194 


6-15R 
12-11204 


TK6997 
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CHAPTER 5 
BOOTSTRAPPING AND OPERATION 


BLANK 


COL 


VAX 11/750 
CPU 


KC750 
TAPE MOTION TUS8 TAPE INDICATOR INDICATOR KEYSWITCH 
INDICATOR CASSETTE PORT LIGHTS LIGHTS 


CPU STATE BOOT DEVICE POWER ON ACTION LOCAL 
POWER RUN ERROR RESET 


REMOTE D RD FAULT O O O O 
RD TEST RD CARRIER 


REMOTE/ 


Cc HALT OFF REMOTE 
D RESTART 


BOOT POWER ON 
DEVICE ACTION 
SELECTOR SWITCH 


TK-9873 


TAINVd LNOUS OSGZ/LL-XVA 


VAX-11/750 FRONT PANEL (CONT) 


CONSOLE PANEL INDICATORS 


Indicator 


POWER 


RUN 


ERROR 


RESET Switch 


REMOTE D 


RD FAULT 


RD TEST 


RD CARRIER 


Tape Motion 


Description 


Indicates that the console subsystem is supplied 
with voltage. The VAX-11/758 processor can lose 

partial power and still light the LED and allow 

diagnostic testing. 


The CPU is in program mode, running a main memory 
program. 


Glows dimly indicates normal operation. Fully on 


indicates a double control store parity error and 
CPU clock stopped, 


Pressing the RESET switch causes the system to 
perform the action selected by the POWER ON 
ACTION switch (initializes the processor). 


Power key switch is in the REMOTE or REMOTE 
SECURE position. 


RDM logic failure. Lights for about ten seconds 
during console power-up as part of logic 
self-test. 

DDC host computer is performing RD tests. 
Carrier signal detected from DDC. 


Steady on during a search or rewind. Blinking 
indicates a read or write is in progress. 
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VAX-11/750 FRONT PANEL (CONT) 


CONSOLE SWITCH FUNCTIONS 


Position Description 
Power Key Switch 


OFF Switched ac power is removed from the system. 
Unswitched ac power is still applied. 


LOCAL Normal on position. All power is applied and the 
operator controls the system from the console. 


Console mode - The operator performs console 
commands. 


Program mode —- The operator communicates with the 
system program. CTRL/P and CTRL/D are not passed 
to the system program but are recognized by the 
console subsystem. 


LOCAL SECURE Normal operation as for LOCAL except as follows: 


Console mode —- The local terminal and the RESET 
Switch are disabled. 


Program mode ~- CTRL/P and CTRL/D are ignored by 
the console subsystem and are passed to the 
system program. 


REMOTE System responds only to the remote terminal and 
to a remote CTRL/P or CTRL/D to change processor 
states. 


REMOTE SECURE System responds only to the remote terminal and 
remote CTRL/P or CTRL/D are passed to the system 
program. The remote operator can enable the 
system TALK state to communicate with the local 
operator. 
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VAX-11/750 FRONT PANEL (CONT) 


CONSOLE SWITCH FUNCTIONS (CONT) 


Position Description 
Power-On Action Switch 


BOOT The console subsystem performs a power-up boot- 
Strap of the system on a power-up, a fatal error, 
or when the RESET switch is pressed. The boot is 
performed from the device selected by the BOOT 
DEVICE switch. 


RESTART/BOOT On a power-fail restart, the CPU microcode 
initialize sequence checks for a valid restart 
parameter block (RPB). If the RPB is valid, the 
program returns to its previous operating state. 
If not, the system performs a bootstrap sequence 
from the device selected by the BOOT DEVICE 
switch. 


HALT The processor halts and no restart is attempted. 


RESTART/HALT A restart is attempted as for RESTART. If 
unsuccessful, however, the processor halts. 


Boot Device Switch (Typical Devices) 


Device A TUS5S8 Boot ROM 

Device B System Disk Boot ROM (DB ~- MASSBUS, DM - UNIBUS) 
Device C Alternate Disk Boot ROM 

Device D PCS ROM for Rev. 8 (otherwise spare) 

31 1615 08 07 00 


Ni pr ceed 


E/L/P TWO HEX DIGITS (15-00) 
ROM A F20400 DEVICE 
ROM B eta CODE MNEUNIC 
ROMC F 

4444 - DD 
ROM D F20700 ain 
444C- DL 
4442 — DB 
4455 - DU 
4353 — PCS 


MA-0691-88 
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LOL 


FRONT PANEL 
KEYSWITCH 


POWER 


FAILURE INITIALIZE 


POWER ON PUSH BUTTON 


COME UP YES 
HALTED 


BOOT SYSTEM YES 
VIA DEVICE A 


RECOVERY 


SOFTWARE 
CRASH 
O 
BUG REBOOT 
=1? 
YES 


POWER 
ON ACTION 
Ss 


POWER 
ON ACTION 


SWITCH = 
A 


BATTERY 
BACKUP OK 


NO 


YES 


ATTEMPT 


YES 
BOOT SYSTEM RESTART 


VIA DEVICE B 


BOOT DEVICE 
SWITCH = 
B 


NO 


GOOD RESTART 


BOOT SYSTEM YES 
VIA DEVICE C 


BOOT DEVICE 
SWITCH = 
Cc 


YES 
NO 
CONTINUE 
EXECUTION 


NOTE: BOOTSTRAP FLOW FOR VAX-11/750 REV 7 OR BELOW. 


BOOT SYSTEM 


VIA DEVICE D 


TK-4719 


MO14d dV¥LSLOOd JATOSNOO 


801 


CHECK FOR 
NONEXISTANT 
ROM 


FIND GOOD 
64K OF 
MEMORY 


CHECK COLD 
START FLAG 


CLEAR (INIT) 
COLO START FLAG 


TYPE CONSOLE TYPE CONSOLE 


TYPE CONSOLE 


PERFORM HALT ERROR FIND HALT ERROR 
MICRO VERIFY CODE = 13, PC GOOD 64K peal diel CODE = 14, PC 
AND PROMPT earopere AND PROMPT 


-STOP-— 15 -—STOP— 


I1RD1 OF 
ROM ROUTINE 
LOAD BOOT 

BLOCK 


SET (OISABLE) 
COLD START 
FLAG 


TYPE % 


INITI 
AT CONSOLE ITALICS 


UBI 


TYPE 
MICRO VERIFY 
ERROR CODE;FF 
PC & PROMPT. 
-STOP— 


LOAD INPUT 
ARGUMENTS 

FOR ROM CODE 
AND VMB 


LOAD ALL SELECT ROM 
iss oe BOOT ROMS CODE POINTED 
INTO MEMORY TO BY BOOT 


AT CONSOLE DEVICE SWITCH 


LOAD PSL 
INIT ROUTINE 


TK-4727 


1004 V NO NOILOV WALSASENS ATOSNOD 


60} 


BOOT SYS 
VIA DEVICE 
A 


BOOT SYS 
VIA DEVICE 
8 


BOOT SYS 


VIA DEVICE 
Cc 


FRONT PANEL 
KEYSWITCH 
POWER ON 


COME UP YES 
HALTED 


PCS ROM D BOOT ROMA 


POWER 
FAILURE 


RECOVERY 


POWER 
ON ACTION 
SWITCH = 
HALT, 


NO © 


BOOT DEVIC 
SWITCH = 
A 


LOADS PCS INITIATES PCS YES 


FROM TU58 ROM D 


NO 


PCS ROM D BOOT ROM B 
LOADS PCS INITIATES PCS 
FROM TU58 ROM D 


YES BOOT DEVICE 
SWITCH = 


B 
NO 


PCS ROM D BOOT ROM C 


YES BOOT DEVICE 


SWITCH = 
Cc 


LOADS PCS INITIATES PCS 
FROM TU58 ROM D 


NO 


HALT 
06? 


*NOTE: Bootstrap Flow for VAX-11/750 at Rev. 8. 


ji BATTERY 


INITIALIZE 


PUSH BUTTON 


POWER 
ON ACTION 


BACKUP OK 


YES 
ATTEMPT 
RESTART 


GOOD RESTART 


YES 
CONTINUE 
EXECUTION 


SOFTWARE 
CRASH 


BUG REBOOT 
=1? 


TK 4719 
MA 0690 as 


MO'1d dVY¥LSLOOE JTOSNOD 


OLL 


START 


CLEAR (INIT) 
COLD START FLAG 


FIND GOOD 
64K OF 
MEMORY 


TYPE CONSOLE 


PERFORM HALT ERROR FIND 
MICRO VERIFY CODE = 13, PC GOOD 64K 
AND PROMPT 


—STOP— 


TYPE % 
AT CONSOLE 


INITIALIZE 
UBI 


TYPE 
MICRO VERIFY 
ERROR CODE;FF 
PC & PROMPT. 
-STOP— 


LOAD ALL 
BOOT ROMS 
INTO MEMORY 


TYPE SECOND 
% 
AT CONSOLE 


LOAD PSL 
INIT ROUTINE 


CHECK COLD 
START FLAG 


TYPE CONSOLE 
HALT ERROR 
CODE = 15, PC 
—STOP 15 


SET (DISABLE) 
COLD START 
FLAG 


LOAD INPUT 
ARGUMENTS 

FOR ROM CODE 
AND VMB 


SELECT ROM 
CODE POINTED 
TO BY BOOT 

DEVICE SWITCH 


TYPE CONSOLE 


CODE = 14, PC 


CHECK FOR 
NONEXISTANT 
ROM 


LOAD PCS 
VIA PCS ROM 
AND TU58 


IRD! OF 
ROM ROUTINE 
LOAD BOOT 

BLOCK 


MA-0696-88 


L008 V NO NOILOV WALSASENS STIOSNOOD 


750 BOOTSTRAP CODES 


RO - BOOT DEVICE CODE 


R1 - 


R2- 


<31:16> device specific information 
MASS BUS: MBZ 
UNIBUS: optional vector address 
0 = use default vector address 
<15:8> MBZ 
<7:0> Device code 


HEX 

0 - MASSBUS device (RM03/05/80, RP04/5/6) 
1 - RK06/7 

2 - RLOI2 

3 - IDCON VAX-11/730 

4-10 Reserved for UNIBUS devices 

11 - UDA-S0 (RA60/81) 

12-1F Reserved 


C 
21-3F Reserved for UNIBUS devices 
40 Console block storage device 


BOOT DEVICE'S BUS ADDRESS 
11/730 11/780 <31:4> MBZ 

<3:0> TR number of adapter 
11/750 <31:24> MRZ 


<23:0> UB - Address of I/O page 
MB - Address of MBA registers 
CI - Address of I/O slot 


BOOT DEVICE CONTROLLER INFORMATION 
UNIBUS <31:18> MBZ 
<17:0> UNIBUS address of the device's CSR 
MASSBUS)_ <31:4> MBZ 
<3:0> Adapter’s controller/formatter #. 
CI <31:8> 
<7:0> HSC port number. 


R3- BOOT DEVICE UNIT NUMBER 
R4- LOGICAL BLOCK NUMBER OF BOOT BLOCK (VAX 750 ONLY) 


Normally set to 0. 


R5- SOFTWARE BOOT CONTROL FLAGS 


0- CONVERSATIONAL BOOT - asks for parameters at various 
times during the boot process. 
- DEBUG 
- INITIAL BREAKPOINT 
- SECONDARY BOOT FROM BOOT BLOCK 
- DIAGNOSTIC BOOT - USES DIAGBOOT.EXE INSTEAD OF VMB.EXE 
- REAKPOINT 


AAHWHN — 


7- MEMORY TEST INHIBIT - DOES NOT TEST MEMORY BEFORE BOOT 
8- PROMPT FOR NAME OF SECONDARY BOOTSTRAP FILE (VMB.EXE) 
9- HALT BEFORE TRANSFER - PRIOR TO SECONDARY BOOTSTRAP 
10- NO PFN DELETION - NOT USED 
11 - MULTIPORT MEMORY IS TO BE USED INSTEAD OF LOCAL MEM. 
(BOOTS8> UTILITY ON VAX750) 
12 - MULTIPORT MEMORY IS TO BE USED WITH LOCAL MEMORY. 
13 - USE EXTENSIVE MEMORY TEST TO TEST FOR UNCORRECTABLES. 
14 - USE MA780 MEMORY IF MS780 IS NOT ENOUGH 


<31:28> SPECIFIES THE TOP LEVEL DIRECTORY NUMBER 


xX 


BLANK 


BOOTSTRAP SEQUENCE 


The following steps are required to obtain a running system on a 
VAX-11/758@ processor: 


l. 


2. 


The operator powers up the VAX-11/758 system. 


The VAX-11/758 microcode detects power on and follows’ the 
power-on strategy selected by the POWER-ON ACTION switch 
located on the processor control panel. 


a. If the microcode cannot perform a restart, it will perform 
a bootstrap from the default or execute a halt. 


b. If the machine halts, the microcode program gains control. 
This program: 


(1) Issues the console prompt (>>>) at the console 
terminal 


(2) Accepts interactive commands to bootstrap the system 
by means of the default bootstrap device or a 
user-specified bootstrap device 


The microcode program looks up and executes the bootstrap 
device read-only memory (ROM).* This ROM is 256 bytes and 
contains a main routine (at the entry) and a subroutine. The 
main routine reads block @ from the bootstrap device and jumps 
to the boot block entry. The main routine and the boot. block 
routine use the ROM subroutine to read arbitrary blocks from 
the bootstrap device into memory. 


The boot block contains the logical block address, size, and 
entry offset of the program to be executed in the bootstrap 
process. This program can be either (1) Standalone BOOTS8, 
when the bootstrap device is the TUS58 console drive, or (2) 
VMB.EXE, when the bootstrap device is the system disk. 


a. If the bootstrap operation is performed from the console 
TUS8 tape cassette using standalone BOOTS58, the user types 
BOOTS58 commands to set up register input values and_ to 
load and start VMB.EXE. 


b. If the bootstrap operation is performed directly from the 
system disk using VMB.EXE, the microcode program derives 
the register input values. 


* For VAX-11/750 Rev. 8, the ROM initiates the PCS ROM in 


location D to load pPCS759.BIN into memory and then returns 
control to the ROM. 
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BOOTSTRAP SEQUENCE (CONT) 


VMB.EXE is the primary bootstrap program. It contains CPU 
independent code and CPU dependent routines. It also contains 
a set of primitive non-interrupt-driven drivers for all 
possible system devices and a primitive file system for 
locating and reading Files-1l1 Structure Level 1 and Structure 
Level 2 files. VMB.EXE performs the following steps: 


a. Saves the register values and some values calculated from 
the register values in the restart parameter block (RPB). 


b. Reads the system identification register to determine the 
processor type and to select the table of appropriate 
processor dependent data and subroutines. 


c. Determines the amount and pattern of memory. A page frame 
number (PFN) bitmap is constructed. Unless inhibited by a 
boot flag, memory is tested for gross, uncorrectable 
parity errors. VMB.EXE constructs, in the RPB, a table 
indexed by nexus number of all memory controller and I/0 
adapter types. 


d. Based on register values, one of the following occurs: 


(1) A boot block at the designated logical block number 
(LBN) will be read into memory and given control. 


(2) A file named [SYSEXE]SYSBOOT.EXE will be read _ into 
memory and given control. 


(3) A file named [SYSMAINT] DIAGBOOT.EXE will be read _ into 
memory and given control. 


(4) A file specified by the user in response to a _ prompt 
will be read into memory and given control. 


SYSBOOT is the standard secondary bootstrap program. It 
performs initialization suitable for the unmapped environment. 
SYSBOOT performs the following steps: 

a. Reads current parameter settings from SYS.EXE. 


b. Looks up the bootstrap device driver file and _ stores 
information about it. 


c. If register values so indicate, prompts the user to modify 
current system parameter settings. The usSer can change 
the start-up command procedure name and modify system 
parameters using SET or a previously created parameter 
file. New parameters become the "current" parameters. on 
the next bootstrap operation. 

d. Sets up SPT, SYSPHD, SCB, and PFN data structures. 

e. Reads the resident executive into high physical memory. 


f. Locates and transfers to INIT code. 
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BOOTSTRAP SEQUENCE (CONT) 


7. The system initialization process consists of four’ stages: 


INIT, 


SYSINIT, STARTUP.COM, and SYSTARTUP.COM. 


a. INIT is part of SYS.EXE. It performs the following: 


(1) 
(2) 
(3) 


(4) 
(5) 


(6) 


(7) 


(8) 
(9) 


Enables mapping and sets the PC to system space 
Prints the system announcement message 


If requested by means of the boot flag, stops at the 
XDELTA breakpoint 


Initializes the system for paging 


Deallocates available physical pages (PFN bitmap. set 
up by VMB) to the free page list 


Initializes the system page table for paged and 
nonpaged pools 


Initializes I/O adapters using the list of present 
adapters generated by VMB.EXE. Initialization 
consists of mapping adapter register space (only the 
number of pages actually used are mapped) and calling 
adapter specific routines to allocate and set up data 
structures and to initialize the adapter hardware. In 
addition, for UNIBUS adapters, the 8K byte I/O page of 
the UNIBUS is mapped. 


Data structures allocated are: 
MASSBUS - adapter control block 

channel request block 

interrupt descriptor block 
UNIBUS - adapter control block 
Performs additional process initialization tasks 
Transfers the primitive VMB.EXE system device driver 
into nonpaged pool and saves the driver entry and boot 


device control/status register as virtual (rather than 
physical) addresses in the RPB 
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BOOTSTRAP SEQUENCE (CONT) 


(18) 


(11) 


(12) 


(13) 
(14) 


Loads the CPU dependent code image into nonpaged pool 
and links it into the system 


Loads the terminal handler into nonpaged pool and 
connects the interrupt vectors. Loads the driver 
image for the system device into nonpaged pool, 
connects its interrupt vector, and derives the name of 
the system disk. The rule for the system disk device 
name is as follows: 


device name Examine the primitive driver, 
where the device name is stored. 


controller The controller designator is 
"A," "B," or "C" for the first, 
second, or third occurrence of 
this kind of adapter. For 
example, if the adapter of the 
system device is the second 
MASSBUS, the controller is B. 
(Note that for a generally con- 
figured system, it is possible 
to use the AUTOCONFIGURE command 
procedure to derive the cont- 
roller name incompatibly with 
INIT. Therefore, some care is 
required when configuring mul- 
tiple controllers of possible 
system disks across multiple 
buses.) 


unit Passed from VMB.EXE input, 
register R3. 


Adds the prologues of the resident drivers (for 
example, MB, NL) to the prologue list 


Performs initialization of resident drivers 


Moves completion code of INIT into the pool. and 
executes it. The completion code deallocates space 
occupied by INIT (and optionally XDELTA) to the free 
page list. The completion code then jumps to the 
scheduler, which ultimately results in SYSINIT being 
swapped in and started. 
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BOOTSTRAP SEQUENCE (CONT) 


b. 


d. 


SYSINIT performs the following: 

(1) If necessary or requested, prompts for the time of day 
(2) Writes back system parameters to SYS.EXE 

(3) Creates some logical names 

(4) Sets up swapping and paging files 


(5) Installs the VAX-11 RMS image and system message _ file 
as pageable system sections 


(6) Mounts the system disk (ACP process created) 
(7) Creates the job controler, OPCOM, and ERRFMT 
(8) Creates the STARTUP process 


STARTUP reads input from the start-up command procedure, 
which causes it to: 


(1) Create logical names 

(2) Run SYSSSYSTEM:SYSGEN to configure to I/O system 

(3) Install known images 

(4) Invoke [SYSMGR] SYSTARTUP.COM 

(5) Log out 

SYSTARTUP.COM is an empty command procedure distributed by 


DIGITAL. The system manager can edit SYSTARTUP.COM to 
perform site-specific start-up functions. 


SYSGEN is run by STARTUP or at any other time. SYSGEN: 


ae 


Provides for dynamic loading of and connecting to drivers. 
(The operator, null, and mailbox drivers are permanently 
part of the executive image.) 


Provides for the creation of new parameter files that have 
an encoded format) 


Creates paging, swapping, and system dump files 
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BOOTSTRAP SEQUENCE (CONT) 


INPUT ARGUMENTS 


The 
the 
Rl 


R2 


R3 


R5 


SP 


general registers receive the following input arguments’ from 
console subsystem. 


system bus address of a MASSBUS adapter (MBA@ unless 
otherwise specified in the BOOT command). 


physical address of the UNIBUS I/O page associated with a 
UNIBUS adapter (UBI@ unless otherwise specified in the BOOT 
command). 


device unit number (@ unless otherwise specified in the 
BOOT command). 


software boot control flags (8 unless otherwise specified 
in the BOOT command). 


<base address + “X209> of the 64K bytes of good memory. 
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BOOTSTRAP SEQUENCE (CONT) 


SOFTWARE BOOT CONTROL FLAGS 


Hex 
Flag Value 


Y) /1 

1 /2 

2 /4 

3 /8 

4 /198 
5 /206 
6 /48 
7 /80 
8 /108 
9 / 200 


Function 


Conversational boot. Returns the prompt 
SYSBOOT> to allow alteration of VMS parameter. 


Debug. This flag is passed through to VMS 
and causes the code for the executive debugger 
to be included in the running system. 


Initial breakpoint. If this flag is set, and 
the executive debugger code is included (flag 
bit 1), a breakpoint will occur immediately 
after executive mode enables mapping. 


Not used on the VAX-11/756. 


Diagnostic boot. This flag causes a boot by 
file name for the diagnostic supervisor. 


Bootstrap breakpoint. This flag causes the 
bootstrap to stop at a breakpoint after 
performing necessary initialization. 


Image header. If this flag is set, the transfer 
address from the image header of the boot file 
will be used. Otherwise, control will transfer 
to the first byte of the boot file. 


Memory test inhibit. This flag inhibits the 
testing of memory during bootstrapping. 


File name. Causes the bootstrap to solicit the 
name of the boot file. 


Halt before transfer. Causes a halt instruction 


to be executed before transfer to the secondary 
boot file. This option is useful for debugging. 
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BOOTSTRAP SEQUENCE (CONT) 


VMB PRIMARY BOOT FAILURES 


BOOT is the program name for VMB.EXE. 
The 'F' indicates a fatal error and the type of error is reported. 


$BOOT-F-Unknown processor Indicates that the CPU is not 
a VAX-11/75@ or VAX-11/7886. 
Check SID register; if wrong, 
CCS module is bad. 


%BOOT-F-Unexpected exception Indicates that one of the 
following exceptions occurred: 


1. Access violation 
2. Breakpoint op code 
3. Reserved operand 
4. T-bit trap 

5. Page fault (TNV) 


%BOOT-F-Unexpected machine Indicates that a machine check 

check occurred. Check all apapters 
using console EXAMINE and 
DEPOSIT commands. Probably a 
timeout. 


%$BOOT~F-Nonexistent drive Self-explanatory. Check boot 
command and ensure system disk 
is drive being booted. 


%BOOT-F-Unable to locate VMB cannot find [(SYSEXE]SYSBOOT.EXE 
boot file or if bit 4 in R5 is set, VMB 
cannot find [SYSMAINT] DIAGBOOT. EXE. 
$BOOT-F-Bootfile not Indicates that [SYSEXE]SYSBOOT.EXE 
contiguous or [SYSMAINT] DIAGBOOT.EXE is not 


contiguous on system disk. Recopy 
or rebuild. 


$BOOT-F-I/O error reading Indicates a problem reading boot 


boot file file from disk by $QIO service (VMS 
system service). 
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CONSOLE COMMANDS 


Command Description 
CTRL/P Enter console mode, issues >>> prompt. 
CTRL/D Enter RDM console mode, issues RDM> prompt. 
>>>E Examine command, default = /L/P 
>>>D Deposit command, default = /L/P 

Format: 


E [QUALIFIER] <SP> [ADDRESS] <CR> 


D (QUALIFIER) <SP> [ADDRESS] <SP>(DATA] <CR> 


Qualifiers: /B Set size to byte 


/W Set size to word 
/L Set size to longword 


/P Physical address space 
/V Virtual address space 


/Ii IPR 
/G GPR 
Address: nnnn Hex number of physical or virtual 
address 


>>>H 


>>I 


>>>T 


>>>S nnnn 


22>S<CR> 


>>>C 


>>2N 


>>>B 


<SP>* Last address 
<SP>+ Next address (deposit only) 
<SP>P PSL 

Processor halt command 


Processor initialize command; invalidates TB and 
cache. Issues processor INIT and UNIBUS INIT. 


Test command; runs microverify routine. 


Start command; performs initialize functions, stores 
specified hex address in PC, and starts program there. 


Start command; performs initialize functions and 
starts program at current contents of the PC. 


Continue command; starts program at current contents 
of the PC without initialize functions. 


Single-steps the program after the PC is loaded. 


Boot command; boots from device selected by front 
panel device switch. 
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CONSOLE COMMANDS (CONT) 


Command Description 
Format: 


B (QUALIFIER]} <SP> (DDCU] <CR> 


Qualifiers: /X Inhibit running of microverify. 
/hex number Stores boot control flags in R5. 
DD Device 
Cc Adapter code 
YL Unit number 


Examples: 
>>>B DDA® TU58 
>>>B DDCU Boot device specified by DDCU. 


>>>B/X DDCU Boot device specified by DDCU and inhibit 
microverify. 


>>>B/n DDCU Pass four-digit hex number to R5 and boot 
device specified by DDCU. 


>>>D/G/L F 18688 Stores 19806 in PC. 

>>>D/P 1800 @01234EF Stores longword of code in 1666. 
>>>E/I 25 Examines cache disable register. 
>>>I Performs processor initialize. 
>>>B/16/X DMA Boots diagnostic supervisor from 


DMAG, without microverify. 
>>>X Binary load/unload command; reserved for use by 
manufacturing for automated test device (APT) that 
communicates with the console to transfer data 
between itself and memory. 
Binary Load: 


>>>X<SP> [ADDRESS] <SP><@ * COUNT><CR><CHKSUM1> [DATA] <CHKSUM2> 


Address Starting address of the load 

Count Number of bytes to be transferred (unsigned 
30-bit hex number, bit <31> is a zero) 

CHKSUM1 Two's complement checksum of the command 
String 

Data Bytes of binary data 

CHKSUM2 Two's complement checksum of the data 


Binary Unload: 


>>>X<SP> [ADDRESS] <SP><1'COUNT><CR><CHKSUM> 


Address Starting address of the unload 

Count Number of bytes to be transferred (unsigned 
38-bit hex number, bit <31> is a one) 

CHKSUM Two's complement checksum of the command 
String 
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CONSOLE COMMANDS (CONT) 


CONSOLE COMMAND ERROR CODES 


Code Description 


220 Memory examine or deposit failed: access violation 
(ACV), translation not vadid (TNV), machine check, 
bus error, TB parity error, CCS/WCS parity error. 


?11 Error in accessing IPR or PSL 

236 Checksum error on APT load or unload 

233 Attempt to boot from unrecognized device 
(DM, DL, DD, or DB) 

234 Controller not A, B, C, or D in BOOT command 


CONSOLE HALT CODES 


Code Description 


01 Test console command executed 

G2 CTRL/P halt or single macroinstruction mode (>>>N) 

G4 Interrupt stack not valid 

85 Double bus write error halt 

86 Processor halt instruction executed (>>>H) 

87 Vector <1:@> = 3, halt at vector 

088 Vector <1:8> = 2, WCS disabled or not present 

GA Change mode instruction executed on interrupt stack 

8B Change mode instruction executed, vector <1:9> not = @ 


BOOT, POWER-UP, AND INITIALIZATION HALT CODES 


Code Description 


86 Halt instruction on console boot command, 
boot ROM, or VMB.EXE failed 
11 Power-up, cannot find RPB, FPS1 at RESTART/HALT 
12 Power-up, warm start flag false FPS1 at RESTART/HALT 
13 Power-up, cannot find good 64KB of memory 
14 Power-up and boot, bad or nonexistent boot ROM 
15 Power-up, cold start flag set during boot subroutine 
16* Power-up halt FPS1 at HALT position 
FF Microverify test failure 


*Normal halt. 


121 


CONSOLE COMMANDS (CONT) 


MICROVERIFY ERROR CODES 


Code 


‘a? 


tc 


"pe 


Note: 


A % 


PC+2 


BBB 
881 


831 
832 


851 
952 
854 
657 
658 
65B 
85D 
O5E 


G61 
662 
G64 
067 
868 


991 
892 
894 
097 
998 


BAl 
GA2 
BA4 
BA7 
BA8 


0Cl 
0C2 
0c4 
0C7 
ocs 
OCE 


Test Name/Test Module/Error Message 


BBUS, WBUS test/DPM L8@02 Module 
Bad bit in DREG or SUPROT 
Bad bit in RBUS or WBUS 


MBUS test/DPM L@8G2 Module 
Bad bit in QREG 
Bad bit in MBUS 


Scratch pad bit test/DPM L@@82 Module 
Error clearing RTEMP 

Error filling RTEMP with ones 

Error clearing GPR 

Error filling GPR with ones 

Error clearing IPR 

Error filling IPR with ones 

Error clearing MTEMP 

Error filling MTEMP with ones 


MTEMP explicit address test/DPM L@002 Module 
Error addressing MTEMP@ 
Error addressing MTEMPl 
Error addressing MTEMP2 
Error addressing MTEMP4 
Error addressing MTEMP8 


RTEMP explicit address test/DPM L@0@2 Module 
Error addressing RTEMP@ 
Error addressing RTEMP1 
Error addressing RTEMP2 
Error addressing RTEMP4 
Error addressing RTEMP8 


IPR explicit address test/DPM L99082 Module 
Error addressing IRP®@ 
Error addressing IPR1 
Error addressing IPR2 
Error addressing IPR4 
Error addressing IPR8 


GPR explicity address test/DPM L8092 Module 
Error addressing R@ 

Error addressing Rl 

Error addressing R2 

Error addressing R4 

Error addressing R8 

Error addressing dual port 


indicates that Micro verify is running. %% indicates 


Micro verify completed successfully. 
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CONSOLE COMMANDS (CONT) 


MICROVERIFY ERROR CODES (CONT) 


Code PC+2 Test Name/Test Module/Error Message 


i @ XB/IR/OSR bit test/DPM L98G2 Module 
OF1 Error in XB<31:@> 
OF2 Error in XB<63:32> 
OF4 Error in IR 
OF7 Error in OSR 
‘Q' Source XB PC increment test/DPM LO802 Module 
111 Error sourcing one byte from XB 
112 Error sourcing 2 bytes from XB or 
Incrementing PC by 1 
114 Error sourcing an unaligned longword 
or incrementing PC by 2 
117 Error incrementing PC by 4 
‘R! RNUM/DSIZE test/DPM L9862 Module 


121 Error reading DSIZE ROM operand 1 
122 Error loading/reading RNUM 


124 Error reading DSIZE ROM operand 2 
127 Error loading/reading RNUM 
128 Error reading DSIZE ROM operand 3 


12B Error loading/reading RNUM 
12D Error reading DSIZE ROM operand 4 
12E Error loading/reading RNUM 


ae id RNUM/DSIZE test continued/DPM L@8602 Module 
141 Error reading DSIZE ROM operand 5 
142 Error loading/reading RNUM 
144 Error reading DSIZE ROM operand 6 


‘x! Cache parity error test/MIC L8603 Module 
181 Failed to get cache parity error 
182 Bad machine check error summary register 
184 Bad cache error register 
LT? TB parity error test/MIC L6@983 Module 
1B1 Failed to get group @ TB parity error 
1B2 Bad TB group parity error register 
1B4 Bad machine check error summary register 
1B7 Failed to get group 1 TB parity error 
1B8 Bad TB group parity error register 
1BB Bad machine check error summary register 
ty} Control store parity error test/DPM L0902 
or CCS L8@888 Module 
1Dl Failed to get control store parity error 
1B2 Error in control store parity error 
ves Cache test/MIC L8893 Module 
1El Error filling cache with ones. 
Location not initially = @ 
1E2 Error filling cache with ones. 


Unable to write ones 
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BOOT58 COMMANDS 


The following is a description of the commands that can be entered 
to the standalone BOOT58 program. They are listed in alphabetical 
order. 


BOOT 


B[device-—name] 


Bootstraps the system from the specified device. If you omit 
the device name, the system is bootstrapped using the default 
bootstrap command procedure (DEFBOO.CMD). Note that you 
cannot enter the name of a command procedure to the BOOT 
command and you cannot specify this command within a command 
procedure. 


DEPOSIT 


D{loc-qual,size-qual] location value 


Deposits a value in the specified location. The location is 
interpreted according to the location and size qualifiers. 
The location qualifier can be expressed as follows: 


/G general register 
/1 internal process register 
/P physical memory 


The size qualifier can be expressed as follows: 
/B byte 
/W word 
/L longword 


I£ you do not specify the location and size qualifiers, the 
default values established by a previous command are used. 
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BOOT58 COMMANDS (CONT) 


EXAMINE 


E{loc-qual,size-qual]) location 


Displays the contents of the specified location. The location 
is interpreted according to the location and size qualifiers. 
The location qualifier can be expressed as follows: 


/G general register 
/I internal process register 
/P physical memory 
The size qualifier can be expressed as follows: 
/B byte 
/W word 
/L longword 


If you do not specify the location and size qualifiers, the 
default values established by a previous command are used. 


HELP 


Displays the BOOT58 help file at the console terminal. You 
cannot specify this command within a command procedure. 


LOAD 


LO file-spec [/START:address] 
Loads a file from the bootstrap device into memory, starting 
at the address specified with the /START qualifier. If you 


omit the /START qualifier, the file is loaded into memory 
beginning at the first free address. 


START 


S value 


Transfers control to the value specified. You generally use 
this command with the LOAD command. 


@file-spec 


Executes the name of the command procedure’ specified. You 
cannot specify a command procedure file-spec of more than six 
characters, nor can you specify nested command procedures. 
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CHAPTER 6 
RDM AND MICRODIAGNOSTICS 
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RDM INSTALLATION 


RDM HARDWARE 


The following hardware is supplied with the indicated RDM options. 
Option Hardware (One Each) Usage 
KC750-CA RDM module - L@8G6 U.S. 
Freestanding modem 
Diagnostic kit 
Filtered interface cable (7080-16921) 
Modem interface cable (BC@5D-25) 
KC75@ Options User Guide (EK-KC75@-UG) 
KC7590-DA RDM module — L@#086 Foreign 
Diagnostic kit 
Filter interface cable (798-16921) 
KC75@ Options User Guide (EK-KC758-UG) 
(Modem and cable supplied by customer) 
PREINSTALLATION 
The following items must take place before installation of the 
RDM. 
1. The customer's system configuration must be evaluated and 
a system configuration worksheet supplied to the DIGITAL 
Diagnostic Center (DDC). 
2. The customer (U.S. only) must furnish the telephone 


company with the following information on the modem to be 
used. 


a. Model number 

b. Manufacturer's number 

c. Ringer equivalence number* 

d. FCC registration number* 

e. Voice jack direct-connect type receptacle 


f. Telephone number of line/RJ11C if already installed 


*To be supplied by the DIGITAL district office. 
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RDM INSTALLATION (CONT) 


INSTALLATION PROCEDURE 


The following is the procedure for installing the RDM module 
and hardware. 


l. 


Perform an orderly shutdown of the operating system, 
then power down the system by turning the console 
power key switch to OFF. 


The RDM module is supplied with the remote port baud 
rate set to 308 baud by jumpers on the module. 
Earlier modules had a switchpack in the _ location 
currently occupied by the jumpers. 


The baud rate is selected by jumpers W4, W5, W6, W7 
(or by switch positions E19@-1 through 4) as shown 
below. 


In Europe, remove jumper W-3 on the opposite end of 
the module from the baud rate jumpers. 


W4 or W5 or W6 or W7 or 
Baud Rate E196-1 E199-2 E1998-3 E199-4 
308 On On Off On 
460 off On Off On 
688 On Off off On 
1,280 Off off Off On 
2,400 On On On Off 
3,608 off On On off 
4,800 On Off On off 
4,800 Off off On off 
7,208 On On Off off 
9,600 off On Off Off 
19,280 On off Off Off 


Install the L@@@6 module in slot 6 of the extended hex 
backplane. 


Refer to the RDM and modem cabling illustrations’ for 
the next steps. 


On the pin side of the CPU backplane, carefully move 
the following cables from the left side of slot 46 (odd 
numbered pins) to the right side of slot 6 (even 
numbered pins), keeping the same vertical placement. 


a. Front panel cable (row A) 
b. TUS58 cable (row B) 
c. Console cable (row C) 
CAUTION 
Make sure there are two open pins between the 


console cable and the console baud rate 
plugs. 
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RDM INSTALLATION (CONT) 


5. Plug the RDM filtered cable assembly (79-16921) into the 
bottom 22 pins of set C_ on the right side of slot 6. 
Attach the assembly to the backplane so that pin 1 is_ on 
top and pin 22 is on the bottom (pin C@6-92). 


CAUTION 
When installing this cable, be sure that it 
is connected properly and that the two bottom 
pins C8@6-93 and C96-94 are left unconnected. 


6. Attach the filtered cable assembly to the I/O port panel 
using two 6-32 Kepnuts provided with the cover plate. 


7. Attach the asset tag around the filtered cable using’ the 
tie strap and tighten it to prevent movement of the tag. 


8. Plug the modem cable cinch plug into the RDM filtered 
cable connector in the I/O port panel and secure. 


9. Route the modem cable as necessary and connect it to’ the 
modem. The U.S. modem is a freestanding unit that 
requires a 115 Vac power source. 


CAUTION 
Modem ac power must not come from the 
VAX-11/758 internal power distribution 
system. This violates UL regulations and 
cabinet power integrity. 


INSTALLATION VERIFICATION 


Use the following procedure to verify RDM operation. 
1. Mount diagnostic software and scratch media. 


2. Power up the system by turning the boot device switch to 
A, the power-on action switch to HALT, and the power key 
Switch to LOCAL. 


3. Observe the RDM power-up self-test. After power-up, the 
fault indicator should turn on_ for about ten seconds. 
Inspect the installation if the fault indicator does not 
turn on or does not turn off, or if there is no console 
printout or error message with the SYS, ROM, or RAM code. 
If the installation is correct, remove the RDM. Install 
another RDM or return the cables to their original 
positions. 
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RDM INSTALLATION (CONT) 


If the power-up test is successful, the console terminal prints 
the following. 


% % 
GBGGGHGH 16 
>>> 


4. Perform the RDM installation tests described later in this 
chapter yourself or ask the DDC by telephone to perform an 
installation verification. 


5. For remote testing by the DDC, turn the console power’ key 
Switch to REMOTE. 


6. Check with the DDC from the console terminal or by 
telephone for results of the verification. 


RDM REMOVAL 


Removing the RDM is the reverse of the installation procedure. If 
removal is temporary, only installation steps 1 through 4 need to 
be performed in reverse. The modem cables and connectors are left 
in place. 


CAUTION 


Always power down the system before 
installing or removing the RDM. 


INSTALLATION OUTSIDE THE UNITED STATES 


DIGITAL does not provide modems with RDM options outside the 
United States. The standard practices and procedures of a given 
country must be followed to obtain a modem there. Refer to the 


KC75@ Options Installation Guide (EK~KC75@-IN) for specifications 
on modems that work with the RDM. 
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RDM INSTALLATION (CONT) 


RDM CABLING 


FRONT PANEL 
SIGNAL CABLE 


TUS8 

POWER “| CONSOLE 
SIGNALS 

TUS8 

SIGNAL SET C 
RDM 
MODEM 
FILTERED 
CABLE 
(7016921) 


A : 
euneee Ly fl ' 
CABLE Wi | 


MODEM 

CABLE 

SUG. TERMINAL 
VOPORT FILTERED CABLE 
PANEL (7016927-00) 


TK-9872 
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RDM INSTALLATION (CONT) 


FILTERED CABLE INSTALLATION 


TERMINAL 
FILTERED 


CABLE 
CONNECTOR 


RDM FILTERED 
CABLE CONNECTOR 


1/0 PORT 
PANEL 


MODEM CABLE 
CINCH PLUG 


MA-5529 
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RDM INSTALLATION (CONT) 


MODEM CABLING 


CUSTOMER 
SUPPLIED —> 
RJ11C RECEPTACLE 

FOR THE KC750-CA —~ 

OPTION 


RJ11C JACK 


BCOS5D 25 
CABLE ASSY. 


*THIS CABLE PLUGS INTO THE 
CUSTOMER SUPPLIED DATA SETS 
FOR THE KC750-DA OPTION. 


LINE CORD 
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RDM INSTALLATION (CONT) 


RDM/MODEM SIGNALS 
RDM 78-16921 Cable EIA (RS232-C) EIA EIA 
Pin Conn. Pin Signal Name Abbr. Circuit 
C8671 Zz Protective Ground GND AA 
C8@672 7 Signal Ground GND AB 
C8678 2 Transmitted Data TXD BA 
C8689 3 Received Data RXD BB 
C699 4 Request to Send RTS CA 
C8688 5 Clear to Send CTS CB 
C8686 6 Data Set Ready DSR CC 
C8682 26 Data Terminal Ready DTR CD 
C8592 22 Ring Indicator RI CE 
C8684 8 Carrier Detect CD CF 
(Unused) Force Busy FB CN 


SELECTED CPU BACKPLANE SIGNALS 


Pin Signal Name 


Local Terminal 


C8624 Ground 

C8634 RDM terminal serial out to TU58 serial in 

C8632 RDM terminal serial in to TU58 serial out 

C@645 Console baud rate A L 

C8646 Console baud rate B L 

Cg649 Console baud rate C L 

C8658 Console baud rate D L 

TU58 

BQ686 TU58 serial out (signals between TU58 and RDM) 

B#688 TU58 serial in (signals between TU58 and RDM) 

B8685 EIA TU serial out L (Signals between RDM and 
CPU) 

BQ687 EIA TU serial in L (signals between RDM and 
CPU) 

Front Panel 

AG681 The front panel cable is plugged into set A 
(top half) with cable pin 1 on top connecting 
to AG60l. 

RDM Specific 

C8673 RDM SA CLK L (drive) 

C8675 SA ST/SP L (drive) 

C8674 RDM RESET L (receive) 

C8681 RDM MATCH PULSE (receive) 
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RDM INSTALLATION TESTS 


The following series of tests should be run in the order given. 


VAX CPU TEST 


To verify CPU operation after the RDM has’ been installed, mount 
the TU58 tape that contains the EVKAA diagnostic and type the 
following. 


D/I 25 1<RET> 
B<RET> 


Cache is disabled and the tape motion indicator for the TU58 
Should blink or stay on for about two minutes while EVKAA is 
loaded. The diagnostic runs repeatedly until it is stopped by 
CTRL/P. The following dialogue summarizes the procedure. 


>>>D/I 25 1<RET> 
»>>>B<RET> 
$% 


EVKAA - 4.8 done! 
EVKAA - 4.8 done! 
CTRL/P 

8808 nnnn 62 

>>> 


In this dialogue, n stands for some number. The EVKAA diagnostic 
should run at least twice before being stopped. (CTRL/P may have 
to be typed more than once to stop EVKAA.) 


Next, use the VAX firmware to write and read test data with VAX 
memory locations. Type the following to load memory. 


>>>D/P/L @ G@<RET> 

>>>D + FFFFFFFF<RET> 
>>>D + AAAAAAAACRET> 
>>>D + 55555555<RET> 
>>>D 2FFFC 12345678<RET> 
>>>D + 87654321<RET> 


Then, type the following to examine memory. 


>>>E @<RET> 
P BBOBLBHO AGBBBBGS 


>>> E<RET> 

P GB800004 FFFFFFFF 
>>> E<RET> 

P BBGG80G8 AAAAAAAA 
>>>E<RET> 


P GBOBOBBBC 55555555 
>>>E 2FFFC<RET> 

P OBO2FFFC 12345678 
>>>E<RET> 

P 880300008 87654321 


If the examined data does not agree with the deposited data, the 
test has failed. 
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RDM INSTALLATION TESTS (CONT) 


VAX MEMORY BUS TEST 


This test verifies the ability of the RDM hardware 
write data with VAX memory. 


before this test.) 


To run the test, first enter the RDM console state as follows. 


>>>CTRL/D 
RDM> 


Examine VAX memory. 


RDM>E @<RET> 


RDM>E<RET> : 
RDM>E<RET> . 
RDM>E<RET> ‘ 
RDM>E 2FFFC<RET> J 
RDM>E<RET> : 

P 


Deposit to memory. 


RDM>D @ FFFFFFFF<RET> 
RDM>D + @<RET> 


666888 
GB60904 
680008 
BBBGGC 
O2FFFC 


839000 


RDM>D 2FFFC 55AAS55AA<RET> 


RDM>D + AASSAAS5<RET> 
Reexamine memory. 


RDM>E @<RET> 


P 
RDM>E<RET> 
RDM>E 2FFFC<RET> 

P 
RDM>E<RET> 

P 
RDM> 


BOCBBB 
8880884 
G2FFFC 


8306088 


(The 


GABBBBHAS 
FFFFFFFF 
AAAAAAAA 
55555555 
12345678 
87654321 


FFFFFFFF 
GBBBBBOH 
55AA5S5SAA 


AASS5AA55 


to 


read 


If the data read from memory is not the same as data written 
memory, the test has failed. 
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and 


VAX CPU test should be run 


into 


RDM INSTALLATION TESTS (CONT) 


VAX CONTROL STORE PARITY CHECK 


This test exercises the RDM's ability to know whether the VAX 
clock is running, to stop the VAX clock, and to check VAX control 
store parity. (The VAX memory bus test should be run before this 
test.) 


If the RDM is working properly, it refuses to check VAX control 
Store parity while the VAX clock is running. In order to see if 
the RDM can detect the VAX clock, ask it to do a parity check 
while the VAX clock is running. 


RDM> PAR<RET> 
CLK RUNNING 
RDM> 


Check that the RDM can stop the VAX clock. 


RDM>STO<RET> 
CLK STOPPED CSAD 896n NEXT 996n 


In this dialogue, n stands for some number. 


Now test the RDM's ability to check the VAX control store parity. 
(An error has been preset at microaddress 17FD.) 


RDM>PAR O<RET> 
PARITY ERROR CSAD 17FD 
RDM> 


If any other address appears in the dialogue, a parity error has 
been detected in that address of the VAX control store. 


MICROBREAK POINT AND TRACE 


This test exercises the RDM logic that stops the VAX clock when 
the CPU executes the microinstruction at a preset microaddress 
called the microbreak point. The test also exercises the RDM'‘'s 
ability to trace VAX control store addresses. A trace is a 
listing of the CS addresses of the last 65 microinstructions 
executed, in the order of their execution. (The VAX control store 
parity check should be run before this test.) 


First, initialize the CPU as follows. 


RDM>RET<RET> 
$B 


GO9BGGB888 16 


>>>CTRL/D 
RDM> 
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RDM INSTALLATION TESTS (CONT) 


Set the microbreak point. 


RDM>SE A2B<RET> 
RDM> 


This microbreak point happens to be the address of the CPU's 
carriage return microinstruction. When the CPU does a carriage 
return, the RDM should then stop the CPU clock. 


Return to the VAX console state. The CPU does a carriage return 
in the process. 


RDM>RET/D<RET> 
CLK STOPPED CSAD §A2B NEXT nnnn 


Where n is some hexadecimal number and NEXT indicates the address 
of the next instruction to be executed. 


Next check that the RDM does a VAX control store trace. 


RDM>TR<RET> 
CSAD GA2B NEXT nnnn 
CSAD nnnn 
CSAD nnnn 


eee eee 


CSAD 8965 
CSAD 8964 
CSAD 0966 
CSAD 8964 
CSAD 8966 


eee eee 


Sixty-five microaddresses should be displayed in all. In the 
above dialogue, an ellipsis (...) shows that a continuation of 
address printouts takes place. Also, n represents some 
hexadecimal number and NEXT is the address of the next 
microinstruction to be executed. 


Note that the address of the last microinstruction executed (@A2B) 
is the address of the carriage return microinstruction. The 
addresses 9964 and 9966 are the loop in which the CPU waits for a 
carriage return. 
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RDM INSTALLATION TESTS (CONT) 


MICRODIAGNOSTIC RUN TEST 


The most RDM hardware is tested when a microdiagnostic is run on 
the VAX. Before beginning the test, make sure the system is in 
the RDM console state. The microdiagnostic used here is the data 
path module (DPM) microdiagnostic ECKAA. Mount the TU58 tape with 
this program in the VAX front panel. Use the following dialogue 
to load the microdiagnostic into RDM memory and run it twice. 


RDM>TE/C<RET> 
MIC>DI PA:2<RET> 


ECKAA-V82.88 DPM-V92.088 

G1, 02, 83, B84, 85, 86, B87, 88, B69, BA, BB, BC, BD, 
OE, OF, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, lA, 
1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 

END OF PASS 61 


DPM-V02.90 

G1, 802, 803, 84, B85, 86, 7, O8, B9, BA, BB, BC, BD, 
OE, OF, 18, 11, 12, 13, 14, 15, 16, 17, 18, 19, 1A, 
1B, 1C, 1D, 1E, 1F, 28, 21, 22, 23, 

END OF PASS 62 


MIC>RET<RET> 
RDM> 


Note that the MIC> prompt is displayed when the system is in the 
microdiagnostic state. 


If the printout is not the same as the one just given and the test 
has been performed correctly, replace the RDM with a spare. If a 
Spare is not available, remove the existing RDM and_ return’ the 
backplane cables to their original positions. 
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RDM COMMANDS 


RDM TROUBLESHOOTING FLOW 


START 


iis no. INSTALL THE 
INSTALLED RDM SEE 
MANUAL 


SET FRONT 
PANEL SWITCHES 
TO LOCAL/HALT 


YES CHECK FOR 
PROPER 


INSTALLATION 


CONSOLE 
ACTION 
“P,*D 


PERFORM 
FRONT PANEL 
INITIALIZE 


CHANGE ROM 


MOUNT 


SELECTED 
TUSS TAPE 


CONSOLE 
ACTION 
TE 


TU58 
LOADING 
OK 


TEST 


142 


NO 
CHANGE TAPE 
ANO RUN NEW 


CHANGE THE NEXT 
HIGHER ASSEMBLY 
IF POSSIBLE 


PERFORM 
CLR OR FRU 
Ce) RETEST 


Ss 


YES 


GET HELP 


YE 
YOU SLICK 
DEVIL 


TK-4720 


RDM COMMANDS (CONT) 


RDM CONTROL KEY FUNCTIONS 


Key 


CTRL/D 
CTRL/P 
CTRL/U 
CTRL/O 
CTRL/R 
CTRL/C 
CTRL/S 
CTRL/Q 


Function 


Enter RDM console command mode 

Enter CPU console command mode 

Abort current command line 

Inhibit printouts during diagnostic test 

Retype current command line 

Cancel current function (halts REP or R command) 
Disable CPU output to active terminal 

Enable CPU output to active terminal 


RDM CONSOLE COMMANDS 


Command 


RDM>E 


RDM>D 


RDM> INI 


RDM>RET 


RDM>RET/D 


Function 
Examine - uses the following command switches: 


E/B <ADDRESS> Data size is byte 

E/W <ADDRESS> Data size is word 

E/L <ADDRESS> Data size is longword 

E/C <ADDRESS> Examines RDM status registers 
and RAM addresses in the range 
of 8600 to 8FF8 


E/N or E + Examines next address 
E - Examines previous address 
E * Uses data last examined or 


deposited as the address 
Deposit ~- uses the following command switches: 
D/B <ADDRESS> <DATA> Data size is byte 


D/W <ADDRESS> <DATA> Data size is word 
D/L <ADDRESS> <DATA> Data size is longword 


D/N or D + <DATA> Deposits data in next address 

D - <DATA> Deposits data in previous 
address 

D * <DATA> Uses data last examined or 


deposited as the address 


Initialize - simlates a power-fail sequence to 
recover CPU from a hung condition. Asserts ACLO 
and DCLO signals. (May be used with R command to 
troubleshoot power-fail recovery problems.) 


Return - switches system from RDM 
console/command mode to CPU program mode. 
Stop-on-micromatch, if set, is disabled. 


Return/D -— switches system from RDM command 
mode to RDM control mode. System is at prompt 


level of the program but, unlike CPU program 
mode, CTRL/D returns the system to RDM console 


mode whether the CPU is running or not. 
Stop-on-micromatch, if set, remains enabled. 
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RDM COMMANDS (CONT) 


RDM CONSOLE COMMANDS (CONT) 


Command Function 

RDM>TA Talk - enables talk mode between local and 
remote terminal during an RD session. 

RDM>SH Show - displays 8885 CPU operating states. 

RDM>SH/V Show version - displays current revision level 


of the firmware running in the RDM. 


RDM>REP Repeat - continually repeats last command given 
until CTRL/C is typed. (CTRL/O stops output to 
terminal.) 


RDM>R <COMMAND> 
Repeat next - continually repeats specified 
command until CTRL/C is typed. (CTRL/O stops 
output to the terminal.) 


RDM>PAR <ADDRESS> 
Parity scan - runs CCS parity check from the 
specified starting address. Stops at preset 
error address 17FD if no error is found. CPU 
clock must be stopped to use this command. wWCS 
may be checked by specifying addresses 29860 
through 2488 (WCS must be loaded after 
power-up). 


RDM>STO Stop - stops CPU clock. 


RDM>STE Step - steps through one microinstruction on an 
M clock tick. Displays address of micro- 
instruction currently latched in CPU and address 
of the next microinstruction. 


RDM>STE/T Step tick - advances microinstruction by one B 
clock tick. Displays current address latched 
in CPU and data to be latched on the next M 
clock tick. 


RDM>CON Continue - restarts the CPU clock. 


RDM>TR Trace ~ displays in reverse order the control 
store addresses stored in the RDM diagnostic 
control store (DCS). CTRL/C or CTRL/D halts 
display of the 65 stored addresses. CPU clock 
must be stopped to use this command. 


RDM>UA <ADDRESS> 
Microaddress - halts the CPU and latches 
selected microaddress in CCS latches. CPU 
then restarts and checks parity on the address 
data. (May be used with R command for scope 
loop.) Stop-on-micromatch function, if set, 
is disabled. 
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RDM COMMANDS (CONT) 


RDM CONSOLE COMMANDS (CONT) 


Command 


RDM>UA/C <ADDRESS> 


RDM>SE <ADDRESS> 


RDM>CL 


RDM>LIN 


RDM>PER 


Function 


Microaddress/C - temporarily places selected 
microaddress on CSS address lines until next M 
clock tick. Used to isolate failures in the 
CCS latching mechanism. CPU program flow is 
not changed. Stop-on-micromatch function, if 
set, is disabled. 


Set - enables stop-on-micromatch function. 
CPU clock is stopped when the CCS address bus 


equals the selected address. TR command is 
then used to trace path taken by the CPU to 
reach that point in the CCS. 


Clear - disables stop-on-micromatch function. 


Link - used to create executable control file 
in the RDM RAM with the LNK> prompt. CTRL/C 
exits file or PER command causes it to execute 
until CTRL/C is given. Link list is destroyed 
if system is powered down or if the RET, RET/D, 
or any TE command is given. 


Perform - causes link list to be continuously 
executed until CTRL/C is given. 


RDM>LO <FILENAME><SP> [ADDRESS] 


RDM>TE 


RDM>TE/C 


RDM>TE <FILENAME> 


Load - reads the specified file from TU58 to 


main memory, starting the load at the 
specified address. May be used to load files 


if CPU does not have the functionality to do 


so, or if the file is not properly hooked to 


an RT1l1 boot block. RDM needs only the CPU 
base clock to achieve the load. 


Test - loads the microdiagnostic monitor 


(MICMON) from TU58 to RDM RAM and runs micro- 


diagnostic tests. Testing is canceled if an 
error is detected or CTRL/C is typed. MICMON 
then switches to the command state, giving the 
MIC> prompt. 


Test-command - loads MICMON as for TE but 
Places it in the command state with the MIC> 
prompt. 


Test-file ~- loads user-specified program into 
RDM RAM and runs it. The file name must con- 
sist of six characters and the file type of 
three. For example: 


RDM>TE MICMON.TST<CR> 
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RDM COMMANDS (CONT) 


RDM CONSOLE ERROR CODES 


Code 


Description 


TU58 Function Errors 


TAP:91 
TAP:@2 
TAP:93 
TAP:04 
TAP:85 
TAP:96 
TAP:07 
TAP:98 
TAP:99 
TAP:12 
TAP:13 
TAP:14 
TAP:C9 
TAP :D@ 
TAP:DF 
TAP: E@ 
TAP: EF 
TAP: F5 
TAP: F7 
TAP: F8 
TAP: EE 
TAP: FF 


Tape UART -— Device timeout 

Tape UART - Error from UART 

Tape UART - Data set ready dropped 

Tape UART - Receive overflow 

Tape checksum error received 

Tape byte count maximum exceeded 

Tape no end packet (invalid operation code) 
Tape invalid packet received 

Tape file not found 

Tape directory error 

Tape flag received (not command or data) 
Tape read length error (not all records fit) 
Tape bad record number 

Tape bad operation code 

Tape motor stopped 

Tape block not found 

Tape data check error 

Tape write protocol error 

Tape cartridge not present 

Tape bad unit number 

Tape partial operation (end of medium) 
Tape diagnostic failure 


Console Terminal Errors 


TRM:61 
TRM:@2 
TRM: 63 
TRM: 64 
TRM:6A 
TRM: 0B 
TRM:@C 
TRM:@D 
TRM:@E 


Terminal UART - Device timeout 

Terminal UART - Error from UART 

Terminal UART - Data set ready dropped 
Terminal UART - Receive overflow 

Terminal CTRL/C received 

Terminal command input buffer overloaded 
Terminal CTRL/D received 

Terminal command input larger than buffer 
Terminal remote line CRC error 
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RDM COMMANDS (CONT) 


RDM CONSOLE ERROR CODES (CONT) 


Code 


CMI Errors 


CMI:98 
CMI:81 
CMI 3:82 


General Errors 


SYNTAX 
ERROR 


INVALID 
COMMAND 


ROM 
RAM 


RDM:19 
RDM:11 


REM:91 
REM: 92 
REM: 683 
REM:04 


CPU:01 
CPU:@2 
CPU:93 
CPU: 04 


Description 


Nonexistent memory 
Corrected read data 
Read data substitute 


Error entering console command 


RDM does not recognize command 


ROM failed RDM power-up self test 


RAM failed RDM power-up self test 


Operation already in progress 
Invalid operation code in macro 


Remote 
Remote 
Remote 
Remote 


UART =- Device timeout 

UART -— Error from UART 

UART - Data set ready dropped. 
UART - Receive overflow 


CPU UART —- Device timed out 
CPU UART - Error received from UART 
CPU UART - Data set ready dropped 


CPU UART 


Receive overflow 


147 


VAX-11/750 DIAGNOSTICS 


VAX-11/758 diagnostic programs are available under the following 
levels of operation. 


Level 1 -— VMS operating system based diagnostic programs 
that run without the diagnostic supervisor. 


UETP, ERRLOG, SPEAR, SDA 


Level 2R - Diagnostic supervisor based programs - any diagnostic 
that requires a VMS based driver. 


Peripheral diagnostics not supported by the 
supervisor in the standalone mode 


System diagnostic control program 


Level 2 - Diagnostic supervisor based programs that can be 
run on-line under VMS or in the standalone mode. 


Bus interaction program 


Formatter and reliability-level peripheral 
diagnostics 


Level 3 - Diagnostic supervisor based programs that can only 
be run in the standalone mode. 


Functional-level peripheral diagnostics 
Repair-level peripheral diagnostics 
CPU cluster diagnostics 


Level 4 - Standalone macrodiagnostics that run without the 
supervisor. 


Hardcore instruction test (tests the basic CPU 
functions necessary to run the supervisor) 


Level 5 - Console based diagnostics that run only in the 
Standalone mode. 


Microdiagnostics 
Console operating program 
Microverify program 


ECKAA 


Unique code 

Device type 

Device category 
Processor, C=75@8 (Comet) 
System type, E=VAX 


r 
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VAX-11/750 DIAGNOSTICS (CONT) 


Device Name Level Description 


ECSAA 3 Diagnostic Supervisor 
ECKAA 5 Microdiagnostic Monitor 
KA756 ECKAB 5 Micro Data Path Module (DPM) 
ECKAC 5 Micro Memory Interface (MIC) 
ECKAL 4 Cache/Translation Buffer 
EVKAA 4 VAX Hardcore Instruction 
(Bootable) 
EVKAB 2 VAX Architectural Instruction 
(FP758) EVKAC 2 VAX Floating-Point Instruction 
EVKAD 2 VAX Compatability Mode Instruction 
EVKAE 3 VAX Privileged Architectural 
Instruction 
KC756 ECKAF 5 VAX RDM Microdiagnostic 
MS7586 ECKAM 3 VAX-11/758 Memory 
EVKAM 2R VAX Memory User Mode 
TUS58 ECKAX 3 VAX~11/75@ Cluster Exerciser 
EVRAA 2 VAX RP/RK/RM/RX/TUS8 Data 
Reliability 
RH758 ECCAA 3 VAX-11/75A MASSBUS Adapter (MBA) 
(DW758) ECCBA 3 VAX~11/75@ UNIBUS Interface 
(UBI) and Second UNIBUS (SUB) 
RK67 EVRAA 2 VAX RP/RK/RM/RX/TUS8 Data 
Reliability 
EVRAC 2 VAX Disk Formatter 
EVREA 3 VAX RK611 Controller Part A 
EVREB 3 VAX RK611 Controller Part B 
EVREC 3 VAX RK611 Controller Part C 
EVRED 3 VAX RK611 Controller Part D 
EVREE 3 VAX RK611 Controller Part £ 
EVREF 3 VAZ RKG6/07 Functional Part 1 
EVREG 3 VAX RKG6/07 Functional Part 2 
RL@2 EVRAA 2 VAX RP/RK/RM/RX/TUS8 Data 
Reliability 
EVRFA 3 RLG2 Subsystem Functional 
RMG3/ EVRAA 2 VAX RP/RK/RM/RX/TUS8 Data 
Reliability 
RMO5 EVRAC 2 VAX Disk Formatter 
EVRDA 3 VAX RM@3/85/88 Diskless 
EVRDB 3 VAX RM@3/85 Functional 
RM86 EVRAA 2 VAX RP/RK/RM/RX/TU58 Data 
Reliability 
EVRDA 3 VAX RM@3/05/88 Diskless 
EVRGA 3 RM88 Formatter 
EVRGB 3 RM88 Functional 


NOTE: Refer to the microfiche VAX diagnostic listing index (EVNDX) 
for the current diagnostic revision and TUS8 cassette numbers. 
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VAX-11/750 DIAGNOSTICS (CONT) 


Device Name Level Description 


RPG4/ EVRAA 2 VAX RP/RK/RM/RX/TUS8 Data 
Reliability 
RPO5/ EVRAC 2 VAX Disk Formatter 
RP@6 EVRBA 3 VAX RPG4/05/66 Functional 
EVRCA 3 VAX DCL/RP64/85/86 Repair 
RPO7 EVRAA 2 VAX RP/RK/RM/RX/TUS8 Data 
Reliability 
EVRAC 2 VAX Disk Formatter 
EVRHA 3 RP@7 Front End 
EVRHB 3 RP@7 Functional 
EVRHC 3 RP@7 Dual Port Controller 
RX@2 EVRAA 2 VAX RP/RK/RM/RX/TUS8B Data 
Reliability 
EVRAC 2 VAX Disk Formatter 
EVRIA 3 VAX RX@2 Subsystem Repair 
TS1l EVMAA 2 VAX Magtape Data Reliability 
EVMAD 3 VAX TS1l1 System Repair 
TE16/ EVMAA 2 VAX Magtape Data Reliability 
TU45/ EVMAB 3 VAX TE16,TU45/77 Drive Function 
TU77 EVMAC 3 VAX TE16,TU45/77 Control Logic 
TU78 EVMAA 2 VAX Magtape Data Reliability 
EVMAE 3 TM78/TU78 Control Logic 
DEUNA/ EVDWA 3 Repair Diagnostic 
DELUA EVDWB 2R Online Functional Diagnostic 
EVDWC 2R NI Exerciser Extended 
UDASO-A EVRLA UDAS@ Subsystem Diagnostic 
RA81, EVRLA 3 UDA5@ Subsystem Diagnostic 
RA82, EVRLB 3 Disk Formatter 
RA68 
TUSG EVMAA 2 Data Reliability 
EVMBD 3 Functional Level 
EVMBE 3 Functional Level 
TU81 EVMAA 2 Data Reliability 
EVMBB 3 Front/end Host Diagnostic 
C175@ ECCGA 3 Repair Level Part 1 
ECCGB 3 Repair Level Part 2 
ECCGC 3 Repair Level Part 3 
ECCGD 3 Repair Level Part 4 
ECCGE 3 Repair Level Part 5 
EVGAA 3 CI Functional Part l 
EVGAB 3 CI Functional Part 2 


NOTE: Refer to the microfiche VAX diagnostic listing index (EVNDX) 
for the current diagnostic revision and TU58 cassette numbers. 
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MICROMONITOR (MICMON) COMMANDS 


Command 


MIC>RE 


MIC>DI 


MIC>DI 


MIC>DI 
MIC>DI 


MIC>DI 


MIC>DI 


MIC>CO 


MIC>LO 


MIC>SE 


MIC>CL 


MIC>SH 


MICOSH 


MIC>SE 


Function 


Return -— system leaves MICMON and returns to RDM 
command mode. 


Diagnose - performs TU58 diagnostics from the RDM 
diagnostic control store (DCS). 


PA:<PASS-COUNT> 
Diagnose - initializes program control flags and 
Starts execution loop of test programs in DCS for 
specified number of passes. 


TE:<TEST-NUMBER> or 

TE:<TEST-NUMBER> <TEST-NUMBER> 
Diagnose - executes specified test or range of 
tests. 


TE:<TEST-NUMBER> CO 


Diagnose - continually executes specified test 
until stopped by an error or CTRL/C. 


DM Diagnose - runs diagnostic module ECKAF.EXE. 
Continue - restarts DCS test following error or 
CTRL/C. 
Loop - sets loop flag and loops on a program 
detected and reported error. 

FL XX Set flag - sets specified program control flag. 

FL xx Clear flag - clears specified program control 
flag. 

FL Show flags - displays current states of the 
program control flags. 

VB Show VBUS - displays current signal states on the 
visibility bus (VBUS). 

SO:<DCS-ADDRESS> 


Halts execution of DCS program at specified 
address. 
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MICROMONITOR (MICMON) COMMANDS (CONT) 


Command 


MIC>SE 


MIC>SE 


MIC>SE 


MIC>CL 


MIC>SE 


MIC>CL 


MIC>EX 
MIC>EX 


Function 


ST CY Steps through DCS microinstructions on M clock 


cycle. 


ST TI Steps through DCS microinstructions, stopping 
twice in each M clock cycle as a function of the 
phase clock. 


ST IN [(:TEST-PC] 


Set step instruction - steps through pseudo 
instructions in current test. If test-pc is 
specified, step function starts when the 
instruction at test-pc is ready to be executed. 
If test-pc is not specified, stepping begins on 
the next pseudo instruction of the current test 
following a loop (LO) or continue (CO) command. 


SO: <DCS-ADDRESS> 
Clear stop-on-micromatch - DCS address, if 
specified, generates scope sync pulse on slot 6, 
pin C81 (1889 hex is added to desired address). 
Pulse occurs with M clock when the current 
address matches DCS address. 


CF: <DCS-ADDRESS> <BIT-NUMBER> 
Set control file bit - sets specified control 
file bit at the specified DCS address (bits 
<95:88>). 


CF: <DCS-ADDRESS> <BIT-NUMBER> 
Clear control file bit - clears specified control 
file bit at the specified DCS address. 


<REGISTER> or 


<REGISTER:NUMBER> 
Examines the following processor registers: 
VA Virtual address register (VAR) 
MA Memory address register (MAR) 
PC CPU program counter (PC) 
PB PC backup register (PCB) 
RTsnn Rtemp registers @ through 2F 
MT:n Mtemp registers @ through F 
PS Processor status longword (PSL) 
MD Memory data register (MDR) 
WD Write data register (WDR) 
SR:in Status and control registers @ through E 
SF Status flags 
ST Step counter 
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MICROMONITOR (MICMON) COMMANDS (CONT) 


MICROMONITOR PROGRAM CONTROL FLAGS 


Flag 


HALT 


LOOP 


NER 


BELL 


IB 


QA 


TR 


SA 


Function 


Halt on error - returns to the monitor on a 
program detected error. 


Loop on error - loops on program detected error. 
When set by MIC>SE FL LO, the HALT flag must be 
cleared and the NER flag set for continuous loop. 


The loop may include pseudo instructions and DCS 
instructions from the ERRLOOP to the IFERROR 
instruction in the failing test. If the IB flag 
is set or a microtrap occurs, the program does 
not loop on microinstructions in DCS. NER must 
be clear to inhibit error messages. 


No error report - inhibits error messages. 


Bell on error - rings bell on the first, then 
every fifth occurrence of, an error. 


Inhibit burst - when used with LOOP flag, program 
does not loop only on DCS instructions but loops 
instead between the ERRLOOP and IFERROR pseudo 
instructions. 


Quality assurance - each test reponds as if an 
error was detected. 


Trace - monitor prints test names and numbers. 


Signature analysis - used with signature analyzer 
to help diagnose faults. Loop occurs on test in 
progress whether or not an error occurs. 


Flag provides two sync points on the backplane: 


Start/stop window, slot 6, pin C75 
Clock pulse, slot 6, pin C73 


The signature analyzer analyzes test points by 
displaying a value (signature) if the signal 
pattern is steady. This value is compared with 
the value from a known good module to locate 
failures. 
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MICROMONITOR (MICMON) COMMANDS (CONT) 


VISIBILITY BUS (VBUS) SIGNALS 


Bit Bit 

Number Number Signal Print Set 
(Decimal) (Hex) Name Page 
BG 0) UBI@3 FORCE TB PE L UBI15 
Oi 01 UBI@3 FORCE CACHE PE L UBI15 
82 G2 CS HNEXT PAR H UBI15 
83 93 UBI@3 RTUT DINH L UBI15 
G4 04 UBI93 BUSF PAR H UBI15 
85 85 UBI15 INT PEND L UBI15 
06 06 UBI15 UB INT GRANT H UBI15 
07 07 UBI12 CON HALT L UBI15 
88 88 MICRO VECTOR 3 H MIC@4 
09 89 MICRO VECTOR 2 H MIC@4 
18 OA MICRO VECTOR 1 H MIC@4 
11 0B MICRO VECTOR @ H MIC@4 
12 oC MIC87 GEN DEST INH L MIC@4 
13 8D MIC@7 UTRAP L MIC@4 
14 OE MIC@4 LATCHED MBUS 15 L MICO#4 
15 OF MIC@4 PROC INIT L MIC@4 
16 198 MIC@4 MSRC XB H MICO4 
17 1l MIC@4 MEM STALL H MIC@4 
18 12 MIC@4 STATUS VALID H MIC@4 
19 13 MIC@5 UB REQ H MICQ4 
208 14 MIC@7 CORR DATA INT L MIC@4 
21 15 MIC@7 WR BUS ERR INT L MICQ4 
22 16 Not used, always @ MIC@4 
23 17 Not used, always @ MIC@4 
24 18 DPM17 INSTR FETCH H DPM21 
25 19 DPM17 DO SRVC L DPM21 
26 lA DPM16 IRD1 H DPM21 
27 1B DPM14 UVCTR BRANCH H DPM21 
28 1c DPM14 DISABLE HI NEXT H DPM21] 
29 1D DPM28 CS PARITY ERROR H DPM21] 
3 1E DPM14 LD DSR L DPM21 
31 lF DPM17 PSL CM H DPM21 
32 28 DPM19 ISIZE @ L DPM21 
33 21 DPM19 ISIZE 1 L DPM21 
34 22 DPM18 DST RMODE H DPM21 
35 23 DPM13 TIMER INT L DPM21 
36 24 DPM19 DSIZE @H DPM21 
37 25 DPM19 DSIZE 1H DPM21 
38 26 DPM11 MCS TMP L DPM21 
39 27 UBI13 MSEQ INIT L DPM21 
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O91 
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MIC BLOCK DIAGRAM, PART 1 
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+4 
INCREMENT 
1 


3.2 0 
MUX 


MA MICO6 LATCH MA L 
(PRK) 


32 
MAD <31:00 > 


OZL 


TRANSLATION BUFFER 
256 INDEX 
| 2 WAY ASSOCIATIVE 


PARITY 
256 X 4 


PADOB (VAL) EQUAL 


CHK 
2 X 0C102 


15 TAG 
1 VALID 
256 X 4 
RAMS (4) 


MAD <30:16 > 


PARITY 
256 X1 


MAD<31,15:09> 


15 TAG 
1 VALID 
256 X 4 

RAMS (4) 


MICO6 TB OUTPUT ENAL 
(ADX) 


PARITY 
256 X 1 


PARITY 
GEN 


(<) | 22 paD<23:02> Ce) 


TK-5926 


Z@ LYVd ‘INVHDVIG NOO1E DIN 


LZL 


| CACHE 
4K BYTES 
| 1K INDEX 
DIRECT MAPPED 


CA HIT M!IC11 ENA CACHE H 


CACHE 
<31:00 > 


VALID 


12 TAG 
1 VALID 


12, PAD <23:12> 32 DATA 


1K X1 
RAMS 


1K X1 
RAMS 


1 PARITY 


4 PARITY 


12 


PAD<11:02 > 
BPAD <11:02> 


PAD <23:02> 32 CACHE < 31:00> 


| 
| 
| 
| 
| 
| 
OL 


TK46927 


€ LHYWd ‘NVHSVIG 190719 SIN 


oll 


TO XB 
OECODE 


Ce) (4) ©) 


—_ aa eee m= eu, e===e cow ae camp c==en c=rEPD eww cee a= —_aEEEP aa cP eae esses eee au==n «m==P a= a= 
DATA ROUTING | 
AND ALIGNMENT 


(MOR) 
8X4 BIT SLICE 
(CMK) MICO7 AOD REG ENAL 
e@ e 


e 
2 ASI 
MICO6 AMUX SEL SH aso MUX 
(ADK) 2310 
OR1 
DRO 
ROT 


{CAK) MICO6 OBUS ROT SyH: 
(ADX) MICO6 CLK SEL SyH 
™ : i ae 
Be oC 
xB0 
ee J (CMK) MICO7 SNAPSHOT CMIL 


Cc BUS 


MDR 


csi 
cso 


(ADK) MICO6 CLK SEL SyH_2 


(PRX) MICO6 XB SELECT H 


{PRK) MICOG 
MMUX SEL S1H 


MICOS LATCHED 
MSRC 2H 


(ADD) MICO3 XB PC XXH 


PCO 
ROT 


e 
Co | xBS (ADK) (ADK) 


| MUX 0 
| B 
| xBI1 MICOG DBUS SEL SyH MICO6 CLK SEL SyH 
(NONE) 
MOR 
ba) 
WOR 


—_-- © O&O 


| 
a en ea og en Ee ee 


TO CMI 


TK6928 


v LYVd NVYDVIG 190749 SIN 


TB FUNCTIONAL DIAGRAM 


MAD<30:16>, PAD <8> 


wan<sitse> | 


TAG O i TAG 1 
<30:16> 


PAD <23:9, 7:3> 


PAD <23:9> 


TK-1872 


173 


CACHE FUNCTIONAL DIAGRAM 


PAD <23:12> 


PAD <11:2> 


CA TAG 
PAR ERR 


EN CACHE 


CA DATA PAR 
ERR 


DRIVERS 


CACHE DATA 
TK-3041 


174 


GZL 


CS AOD 11H UNITARY 
CS ADD 10H OECODE 


CS AOD 13H 


CS PARITY 
DB: zr 
CS ADD 
<13:6 >H 
DPM 
CONTROL sa 
PARITY 
STORE ice 
LATCHES 
@ 
CS ADD 12H > 
CSAOD 11H 

DISABLE 

cs 

ADDRESS 

>. U 10 
Cc 
CS ADDRESS 
BUFFERS 
DISABLE Ht NEXT H CS ADD <5:0> H 
SEL5H 


WVYSVIC 19071 SOD 


QZI 


TO BUT LOGIC 


CHIP 
ENABLE 
DECODER 


WwCS 
DATA 
DRIVERS 


WRITE 
ENABLE 
DECODER 


TIMING 
& 
CONTROL 


ADDRESS 
DECODE 
GATE 


STATUS 
<1:0> 


“NOTE: THE DIN AND DOUT CONTROL STORE OUTPUT 


PINS FOR THE RAM 

CHIPS USED IN THE 

WCS ARE PHYSICALLY TK-2096 
THE SAME PINS. 


WVHDVIG 190718 (OGZN») SOM 


LZLh 


> 8 Ow 0 8 0886 8 008 OS 6 0808888222 TSS B HORS SHSLSSSSSSCSTF TF FeA ce enseee2eaee4¢ 


1 

Peer ewreveeoewoeeeeee+ 

LONGLIT I I 
H LITRL I 

1 I I 


FOO 8 OO O08 Ow $2 2 OO 8 8 OOOO} OOS OS SOOO 6 OOO 68 6S 8 © 2802 0 28 C00 8 8888 OS 88 COCO 4 DOSS OBS OSfefOTef eT e eS eee s cee eeeee8eeH4 


I PAR2 ! PAR1 121 2 3 PAR2 i 
FOF OF OOS 0S 0088 FOO FO 8 OOF OOO fF OOO OSS $888 O8 OOOO $908 $98 80S ESOS 8S 48 OBE C CRESS SOES +A STFeeFae4+ 
tt | I I 4 | ! oa | iT) t t t 
1PiPI ] | I I ' ! a | ist t I { 
(ANAILITI MISC ISPWI MSRC | ROT I ALPCTL i BUT i on RSRC iti Cc | wCTRL i BUS t 
(RIRI I | { { 4 ! 1 Pt tRIC | I t 
$2011 | 1 I ) I 1 IE | iM 1 i { 
Blok dade Relay Settled deletes Dehesiahettteetiadls tetas eee aedeeeinteh aehetls beheaded tak, tel, deena, debated 2 
171717 717 7 77 «717 616 6 6 6 616660655189 9555555 44144444 4 414 413 3 3 3 3 31313 31322222222 2 21 
191817 615 43 2 110 918 765 413 2109 81765432109 81765 43 241 019 8 765 41312 11098 7654321 O1 


POF OF CSO Ff Ow SOOO See fe Sef OOO Oe CSO} 8888 OCS Oe $ OSS SS SHS SSS CETHOBBSf CSB Be SZ ee ee fweefovessesCean se fefovesorasss ee eCFeefonTFea2Zee4 


fAl A ¢ At MUX §¢ ALU IDO1I1 j CCMISC t 
IL! L JL 4 { ' J t f 
JUL Uf U teeenwnnpenmnmnn toons $oeatocnsenseneny 
xl Ss ict t I i 1 J 
iM] H | Ir 4 1 ALUOD |DQ2) ’ CCPSL 1 
'ieF | t 1 1 ! ] 
ot tr ott | $emmnwsepoont $oeonenmnenensy 


| I I ! 
| ROTSRK J 1DQ3) 
t | t I 


Pewee weereecey q~ooeos 


*Notes The microcode listing snows these Po cwaeosesceesse sesso secosasassesserccost 
bits in reverse order. 1 PAR2 ! 

Fore eeere{ofoefsocoewseseneeeeeaeeseaaeeeu0e4 

t iCiJi I 

| FPA JLISI NEXT I 

t IKIRi<= Reversed =>]*% ] 

Peecoeaeref4oefefeoeevecvaeseressefowweeesaurar+ 

12 2121021313 1110000000000! 

19 8 7 6151413 210987654321 O} 


Posse eee4efe foresees eeeensnee2eee Ceneeeeee4 


GYOMOYDIW SDM/SD9D 


SLL 


UBUS UBUS UBUS 


DATA ADDR CONTROL/ARBITRATION 
XCVR XCVR ADDRESS RCVRS/DRVRS 
UD F BUF CMI 
UNIBUS 
MSYN ARBITRATOR 
MUX SSYN 


UNIBUS DATA 
PATHS 


UDP ss = 7 (CPU) 
| BI 
| MUX | UNIBUS MICROSEQUENCER 

CONTROL CONTROL 

UCN STORE 
l 
J 

UBI MICROWORD 


CMI DATA/ADDRESS (B CLK, DBBZ, WAIT, HOLD, ARB) 


RCVRS/DRVRS 


CMI CTRL/ARB 


TK-3878 


WVYSOVIC H901¢8 Ian 


6Z1 


“POWER UP” CODE OF 02,20 
(“FIRST FORK” CODE 0002,27) 


(BUF CM!) BUFFERED CMI 
(NEXT) NEXT ADDRESS 
(BDPC) BUFFERED DATA PATH CONTROL 
(PRTC) PORT CONTROL 
(UA CTRL) UNIBUS ADDRESS CONTROL 
(MSYN) MASTER SYNC 
(SSYN) SLAVE SYNC 
(UBDATA) UNIBUS DATA CONTROL 
(CMI ARB) CMI ARBITRATION 
(BUT) BRANCH UNDER TEST 


UNIBUS DATA XCVRS = RCV 
UNIBUS ADDRESS XCVRS = RCV 
NEXT = OOF (FIRST FORK ADDRESS) 


ae oe ee ee 


23 22 16 15 13 12 109 8 7 6 § 4 3 2 


TK-5088 


GHYOMOYDINW Ign 


O8l 


UBUS UBUS UBUS 
DATA ADDR CONTROL/ARBITRATION 
XCVR XCVR ADDRESS RCVRS/DRVRS 
UD if BUF CMI 
fs oer BR LEVEL 
NPR LEVEL ARBITRATOR 


ARBIT- (UBI) 
RATOR 


MUX 


UNIBUS DATA 
PATHS 


eee (CPU) 


I 
} SUB 


UNIBUS MICROSEQUENCER 
CONTROL CONTROL | 
UCN STORE 


{ 
I 
| 
| 
I 
| 
| 
Cees ee on 


SUB MICROWORD 


CMI DATA/ADDRESS (B CLK, DBBZ, WAIT, HOLD, ARB) 


RCVRS/DRVRS 


CMI CTRL/ARB 


TK-8016 


WVYSVIG NDO071d (OSZMd) ans 


L8L 


“POWER UP” CODE OF 02,20 
(“FIRST FORK” CODE 0002,27) 


(EN STALL) ENABLE STALL 
(BUF CMi) BUFFERED CMI 
(NEXT) NEXT MICRO ADDRESS 
(BDPC) BUFFERED DATA PATH CONTROL 
(PRTC) BDP PORT CONTROL 
(UA CTRL) UNIBUS ADDRESS CONTROL 
(MSYN) MASTER SYNC 
(SSYN) SLAVE SYNC 
(UBDATA) UNIBUS DATA CONTROL 
(CM! ARB) CM! ARBITRATION 
(BUT) BRANCH UNDER TEST 


UNIBUS DATA XCVRS = RCV 
UNIBUS ADDRESS XCVRS = RCV 
NEXT = OOF (FIRST FORK ADDRESS) 


+ ie a oe oe ee ee 


24 2322 16 15 13 12 109 8 7 6 5 4 3 2 


TK-8019 


GQYOMOYOIW Ans 


cosh 


UB DATA TRANSCEIVERS 
<UD15:UD00> UB ADDRESS UBI<UA 17:UA02> 


~------ -- 4/- --- -- -- -- - A --- - - -- - - - - -- - 


UD PORT UA PORT 


2 
! 
| 
l 
L 
= 
| 
t 
I 
! 
I 
! 
I 
a 


eqmpnenp Ge qe eGEe pe @eawe Gwa@a= GE ep Ge au Sess yee 
2S 
m © 
oO < 
44 
2m 
c 
x 
wo ee) 
EIEi 
pe 8] pe] 


| CMI DATA | BUF CMI 


Lo es eee! <31:00> 


CMI DATA LINES 
<31:00> 


MATCH 


TK-3880 


WVdSVIG A901 MOTS VLVG dan 


est 


DATA TRANSFER GROUP 
(C1, CO, PB, PA, MSYN, SSYN) 


ARBITRATION GROUP 
(NPR, NPG, <BR7:BR4>, <BG7:BG4>, SACK, BBSY, INTR) 


UNIBUS CONTROL 


INITIALIZATION (ACLO, DCLO, INIT) 


<A17:A02> 


BUF CMI <17:02> 
<A1:A0> 


UNIBUS ADDRESS 


UA CTRL 0 
UA CTRL 1,0 +1 


UB ADDRESS 
UBI <UA17:UA02> 


UNIBUS DATA UB DATA 
<UD15:UD00> 


UB DATA 1,0 
(RCV/XMIT UB DATA) 


TK-3879 


SANIT SNGINN LSYIS OL JOVAYALNI IGN 


SUB INTERFACE TO SECOND UNIBUS LINES 


XCVRS 


aS es 
aan 


r 


DATA TRANSFER GROUP 
(C1, CO, PB, PA, MSYN, SSYN) 


UNIBUS CONTROL ARBITRATION GROUP 
(NPR, NPG, <BR7:BR4>, <BG7:BG4>, SACK, BBSY, INTR} 


INITIALIZATION (ACLO, DCLO, INIT) 


ADDER 
UNIBUS ADDRESS XCVRS BUF CMI! <17:02> 


-—------------- 
| 
| 
| 


1: 

| Sane UA CTRL O 

UA CTRL 1,0 +1 

UB ADDRESS 
: UBI <UA17:UA02> 
UNIBUS DATA XCVRS UB DATA 
<UD15: 060s 
UB DATA 1,0 


(RCV/XMIT UB DATA) 


TK8017 


184 


MBA (RH750) BLOCK DIAGRAM, PART 1 


SILO DATA 
MBUS DATA 


CMI BC =-1 


MB BC = -1 (OR -2) 


ADD OK LATCHED ADD 
CMI FUN 
EXT REG D SEL 
ADD JMPR’S ADDR RSEL 
s 4 VECTOR 
WCK DIF 


TK-6410 


185 


MBA (RH750) BLOCK DIAGRAM, PART 2 


SILO DATA 


SILO/DATA 


ROTATE 


TK-6413 


DATA BUS x RUN 
CONTROL EBL 
CPA 


MAP 
ROTATE 


TK-64146 


186 


MBA (RH750) BLOCK DIAGRAM, PART 3 


STATUS 
REG BITS 
MAINT 
REG BITS 


CMI FUN 
LATCHED ADD 
TRA 


DECODE 


STATUS 

REG BITS 
CONTROL 
REG BITS 


POWER& [| cats 
INITIALIZE | | Sali 


INTERRUPT 
ARB & CTRL 


CcTOD 
DEM 
HOLD BR 
DBBZ BG 
STATUS 
CM! ARB 
CMI DATA <27:25> 


WAIT 


MAINT REG 
MB CTRL 
R/O BUF 


MAINT REG 
MB CTRL 
BUFFER 


MASSBUS — CONTROL BUS & 
DATA BUS CONTROL SIGNALS 


187 


TK-6415 


88l 


IBUS<31:00>H CB<15:00>H SILO<15:00>H MB<15:00>H 


= REC = REC 


CMI BC<15:00> 
CBDB<15:00> 


GATED 
SCLK 
Lo) <31:00> 
<31:00> 
CMI DATA<31:00>H 
CMI CMI BC<15:00> We 
aver BYTE; > MB BC <31:16> 
<15:00>] CNTR{-> CMI BC EQ-IH CNTRI-® MB BC EQ-1(OR -2) H 
<15:00> 
+1 +2 TK-6411 


WVYSVIG AD018 MOT14 VLVG dd 


68l 


[crud 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


FPA PRESENT L 


FPA ZL 


sROTN CONTROL 
UTRAP L SEQUENCER STORE 
MSEQ INIT L 
FPA STALL L i 


MBUS (31:00) L 


WBUS (31:00) H 


LATCHED MBUS 15 L 
FPA ENABLED L 
FPA TRAP L 
FPA VL 


FP RES OPL 


CONTROL LOGIC 


CS WCTRL (CCPSL) (5:0) H 


ae 4 


CS FPA (3:0) H 


XBUF (7:0) H | CONTROL 


INTERFACE 
CONTROL 


M CLK ENABLE H 
DCLKENABLEH | ~— 
PHASE 1H |g | TiminG 

BcLKL || CONTROL 
MEMSTALLH | | 


TK-7719 


WVYDVIG OISVa (0GZd4) Vds 


O61 


WBUS<31:00>H 


ee 


DATA PATHS 
LOGIC 


LATCHED MBUS 15 L EXPONENT 


DATA 


FRACTION 
QUICK 
ALIGNER 


INTERFACE CONTROL 


CS WCTRL<5:0>H 


CS FPA<3:0>H 
INTERFACE 
LOGIC 
XBUF <07:00. 
H<02:00> 
MCLK 
ENABLE H 
NEXT<008:00> 
OPCODE 
| DECODE 
LOGIC 
<07:03> 
| NEXT<08:06>H 
| | LOGIC CSADR<05:00>H 
EE SS 


[| _ustarr un 


CONTROL 
Tv STORE MICROWORD 
UTRAP L 
MCLK ENABLE H BCLK H IRD1L 
D CLK ENABLE H FP CLK ENL 
BCLKH TIMING FPCLKL = _ 
PHASE 1H CONTROL SYNC PHASE 1L L s FPA 
CEE WMEND SD “ae ee Qu queers 
MEM STALL H SYNC PHASE 1H ae 


DIV 2/3 CLK EN L 


fame cues wees 


FPA 


PRESENT 


L 
FPA 


ENABLED 
L 


FP RES 
OPL 


FPA 
TRAP L 


FPAVL 


FPAZL 


TK-7981 


WVYOVIG 19018 (OSZd4) VWds 


TU58 DRIVE/CARTRIDGE DIAGRAM 


DRIVE PUCK 


= | | 
a8 

2-MICRO- 

SWITCHES 


SWING-OUT 
HEAD GATE 


SUPPLY HUB 


TAPE CARTRIDGE 
ELASTOMER 
BELT 


TK-2040 


TU58 CASSETTE TAPE BLOCK LOCATIONS 


oi |v |v [vs es [es ra 
or] o Jove] w Jove [or] 


TK-2080 


191 


c6L 


PEAK 
DETECTOR 
AND DECODER 


DRIVE 0 SELECT 


rc WRITE AND 
ERASE LOGIC 
8 TACH AND 
1 BRIE VELOCITY AND DRIVERS 
1 CONTROL 
~~) 
meoo-t+--4 CONTROLLER PROCESSOR 
i INTERFACE 8085 
» MOTOR Wy. 1/0 PORTS 
; ORIVER | 4 
L. 7  — ey SERVO AMP 
DRIVE 
SELECT 
MOTOR 
DRIVER 
PAM ROM 
256 2K UART 
BYTES BYTES 


DRIVERS 


RECEIVERS Tet 


TK-2075 


WVYSVIG 190718 8SNl 


6h 


CPU 
CON CHIP a 


UART 8085 INTERNAL BUS 


SIMPLIFIED RD BLOCK DIAGRAM 


LOCAL 
ERMINAL |_| ‘ART 


SERIAL INTERFACES 


ENABLES 


CONTROL 
REGS 


64 X 80 BIT 
DCS RAM 


CONTROL STORE DATA 


CON STORE ADDRESS 


MMATCH 


TK-4561 


WVYSVIC 19014 WaY 


BLANK 


CHAPTER 8 
CMI, UNIBUS, AND MASSBUS 


BLANK 


CMI PHYSICAL ADDRESS MAP 


000000 eae 256 KB (1 MB) * 


; 1 ARRAY BOARD 


OFFFFF Sa 
100000 
200000 080000 FEaCAc el 


1024 KB (4 MB) 
1280 KB (5 MB) 
1536 KB (6 MB) 


1892 KB (7 MB) 


2048 KB (8 MB) 
FULLY POPULATED ARRAYS 
yy 


10 KB USER CONTROL STORE 


VGA LAA 


MEMORY CONTROL/STATUS REG. 0 


om 
= 
> 
x 
= 
Cc 


700000: 10000 
7FFFFF  1FFFFF 


I) 


1/0 SPACE 


BOOTSTRAP ROM D 


LLL 
| __MASSBUS ADAPTOR OINT. REGISTERS | 


F20600 BOOTSTRAP ROM C 
[gsooTstRaP ROM 


F28000 MASSBUS ADAPTOR O INT. REGISTERS 
F28400 
F28800 MASSBUS ADAPTOR 0 MAP REGISTERS 
F2A000 MASSBUS ADAPTOR 1 INT. REGISTERS 
F2a400 


MASSBUS ADAPTOR 1 MAP REGISTERS 
MASSBUS ADAPTOR 2 INT. REGISTERS 
MASSBUS ADAPTOR 2 EXT.REGISTERS 


MASSBUS ADAPTOR 2 MAP REGISTERS 


_ 


F80000 
FBFFFF 


FCO000 
FFFFFF 


* USING L0016 CONTROLLER 


197 


CMI ADDRESS AND DATA FORMAT 


CMI ADDRESS FORMAT 


31 28 27) =2524 23 02 0100 


BYTE MASK PHYSICAL LONGWORD ADDRESS 


FUNCTION CODE 


TK-3875 


CMI BYTE MASK AND FUNCTION BITS 


Byte Mask Byte(s) Valid Function Bit 
Bit for Transfer 27 26 25 CMI Operation 
Bit <31> Byte 3 valid 8 g 4] Read 
Bit <39> Byte 2 valid ) B 1 Read lock 
Bit <29> Byte 1 valid 4) 1 ) Read modify 
Bit <28> Byte @ valid 4) 1 a (Undefined) 
l 4) 4] Write 
1 ] 1 Write unlock 
1 1 4) Write vector 
1 1 1 (Undefined) 


CMi DATA FORMAT 


TK-3876 
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CMI SIGNAL DESCRIPTION 


Signal Lines Description 


Timing Group 


B CLK L 


B CLK L is generated by the CPU to synchronize 
all system activities. 


One B CLK cycle is from one rising edge of B CLK 
L to the next. B CLK L is low for one-third of 
the cycle. 


Control/Address and Data Group 


CMI DATA 
<31:808> 


The CMI data lines are first asserted by a 
device that has arbitrated for the CMI and 
assumed control as master. The new master 
transmits control and address information to the 
Slave in the CMI address format, and asserts 
DBBZ for one B CLK cycle. Data is then trans- 
ferred on the lines in the CMI data format. 


Bits <@1:8@8> of the CMI address are ignored 
Since four bytes (one longword) of data are re- 
presented on the lines and the valid data is 
selected by the byte mask. 


NOTE 
CMI DATA signals are asserted on a logical 1 
at a nominal +3.5 V (high). All other CMI 
signals are asserted at a nominal ground 
(low). 


Data Bus Busy DBBZ is first asserted by the master for one B 


(DBBZ) 


HOLD 


WAIT 


CLK cycle while it places the CMI address of the 
Slave on the CMI data lines. DBBZ is then 
asserted by the slave until the data transfer is 
complete. If the slave is immediately ready to 
respond, it may not assert DBBZ. 


HOLD is used to temporarily block all CMI arbit- 
ration. Cache, for example, requires extra B 
CLK cycles to perform an invalidation. (Cache 
is not part of the DMA transaction and does not 
assert DBBZ.) 


WAIT is asserted by a CMI subsystem to initiate 


a processor interrupt. It is held until the 
write vector operation is performed. 
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CMI SIGNAL DESCIRPTION (CONT) 


Signal Lines 


Description 


Priority Arbitration Group 


<ARB7: ARB1> 


Status Group 


STATUS 
<1:@> 


An ARB level is assigned to each subsystem and 
is used to gain control of the CMI. If HOLD or 
a higher priority level is not asserted when a 
subsystem asserts its own, the subsystem 
assumes control of the CMI, asserting DBBZ and 
the CMI address of a slave subsystem. 


If HOLD or a higher priority level is asserted, 
the subsystem asserts its own priority bit to 
hold off subsystems of lower priority until it 
gains control. Priority on the CMI is assigned 
as follows: 


ARB7 RDM -—- highest priority 
ARB6 Reserved 
ARBS Reserved 
ARB4_ UBI 
ARB3 MBA@ or SUB 
ARB2 MBA1 or MBAZ (with SUB) 
ARB1 MBA2 or MBA1 (with SUB) 
CPU - lowest priority (does not 
assert an ARB level) 


Status is transmitted by a slave to indicate 
the condition under which it returns data to 
the master. Status bit combinations are 
encoded as follows: 


Status Bit 

1 4] 

g @ NXM -—- The master tried to access non- 
existent memory space to read or 


write data. 


i) 1 UCE - Read data returned to the master 
carried an uncorrectable error. 


1 @ CRD - Corrected read data was returned 
to the master. 


1 1 NO ERR — The read data had no errors. 
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VAX-11/750 BACKPLANE 


CMI! SIGNAL PIN ASSIGNMENTS ON OPTION SLOTS 


BLOCK A 


+2.5 


GND 


+2.5 


SLOT SEL 2 H 
GND 


+2.5 


GND 

SLOT SEL @ H 
CMI ARB 5 L 
ARB OUT [A] L 
CMI ARB 6 L 
ARB IN @ [A] L 
CMI ARB 2 L 
+2.5 
{A] H 
[A] H 
GND 
[A] H 


UBUS BG4 
UBUS BG5 


UBUS BG6 


UBUS BG7 [A] H 
UBUS BR4 L 
UBUS BR6 L 

+2.5 

CMI ARB 2 L 
CMI ARB 4 L 
CMI ARB 6 L 
=15 

CMI WAIT L 


+12 


+5 


GND 


+5 


SLOT SEL 3 H 
GND 


GND 
SLOT SEL 1H 


+5 

ARB IN 1 [A] L 
CMI ARB 3 L 
ARB OUT [A] L 
CMI ARB 1 L 
UBUS BG4 [A+1] 
UBUS BGS [A+1] 
GND 

UBUS BG6 
+5 

UBUS BG7 [A+1] 
UBUS BRS5 L 
UBUS BR7 L 
CMI ARB 1 L 
CMI ARB 3 L 
CMI ARB 5 L 
CMI ARB 7 L 
CMI HOLD L 

<5 


[A+1] 
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VAX-11/750 BACKPLANE (CONT) 


CMI SIGNAL PIN ASSIGNMENTS ON OPTION SLOTS (CONT) 


BLOCK B CMI DATA @ H Bl B2 +12 
CMI DATA 1 H B3 B4 CMI DATA 2 H 
CMI DATA 3 H B5 B6 CMI DATA 4 H 
CMI DATA 5 H B7 B8 CMI DATA 6 H 
CMI DATA 7 H B9 B1l@ CMI DATA 8 H 
+2.5 Bll Bl2 CMI DATA 9 H 
CMI DATA 10 H B13 B14 CMI DATA 11 H 
CMI DATA 12 H B15 B16 CMI DATA 13 H 
CMI DATA 14 H B17 B18 CMI DATA 15 H 
CMI DATA 16 H B19 B26 +5 
CMI DATA 17 H B21 B22 CMI DATA 18 H 
GND B23 B24 GND 
CMI DATA 19 H B25 B26 CMI DATA 28 H 
CMI DATA 21 H B27 B28 CMI DATA 22 H 
+2.5 B29 B36 CMI DATA 23 H 
CMI DATA 24 B31 B32 CMI DATA 25 H 
CMI DATA 26 B33 B34 CMI DATA 27 H 
H 


CMI DATA 36 B37 B38 +5 
CMI DATA 31 B39 B46 CMI STATUS @ L 
CMI STATUS 1 B4l B42 CMI DBBZ L 
GND B43 B44 GND 
DPM17 B CLK L B45 B46 +5 
+2.5 B47 B48 DW759 
+2.5 B49 B50 +5 
GND B51 B52 GND 


H 
H 
CMI DATA 28 H B35 B36 CMI DATA 29 
H 
H 
L 


B53 B54 
B55 B56 
B57 B58 
B59 B68 
B61 B62 
B63 B64 
B65 B66 
B67 B68 
B69 B78 
B71 B72 
B73 B74 
B75 B76 
B77 B78 
B79 B88 
B81 B82 
B83 B84 
B85 B86 
B87 B88 
B89 BIG 
B91 B92 GND 
BUS 2 AVAILABLE H B93 B94 =5 
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VAX-11/750 BACKPLANE (CONT) 


CMI SIGNAL PIN ASSIGNMENTS ON OPTION SLOTS (CONT) 


BLOCK C DW759 Cl C2 +12 

C3 C4 

C5 C6 

C7 C8 

c9 C1 
Cll C12 
C13 C14 
C15 C16 
C17 C18 
C19 C28 
C21 C22 
C23 C24 
C25 C26 
C27 C28 
C29 C398 
C31 C32 
C33 C34 
C35 C36 
C37 C38 
C39 C49 


C41 C42 GND 
GND C43 C44 GND 
UNIBUS ACLO L C45 C46 +5 
+2.5 C47 C48 UNIBUS INIT L 
+2.5 C49 C58 +5 
GND C51 C52 GND 


C53 C54 
C55 C56 
C57 C58 
C59 C6B 
Cé6l C62 
C63 C64 
C65 C66 
C67 C68 
C69 C78 
C71 C72 
C73 C74 
C75 C76 
C77 C78 
C79 C86 
C81 C82 
C83 C84 
C85 C86 
C87 C88 
C89 C98 


col C92 GND 
UNIBUS DCLO L C93 C94 -5 
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VAX-11/750 BACKPLANE (CONT) 


BUS GRANT CHAIN AND CONTINUITY JUMPERS 


<BG7:BG4> ORIGINATE FROM 
THE UB! ARBITRATOR 


4 
c 
wo 


THIS SHOWS THE PRIORITY 

[stor 7 IN WHICH A BUS GRANT MAY 
BE CAPTURED BY THE SUB 

CR1 OR PASSED TO THE REST OF 

THE SYSTEM WHEN THE SUB 

| IS INSTALLED IN SLOT 7. 

| CR1 

| CR2 

| SECOND 

| UNIBUS 


SLOT 8 


<BR7:BR4> 
<BR7:BR4> 


<BR7:BR4> 


SLOT 9 


FIRST 
UNIBUS 


TK8106 
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VAX-11/750 BACKPLANE (CONT) 


BUS GRANT CHAIN AND CONTINUITY JUMPERS (CONT) 


Each of the three backplane option slots is hard-wired to set CMI 
arbitration for the SUB at level ARB3 when it is installed and no 
jumpers must be added. 


All of the following continuity jumpers must be in place on an 
empty slot. They must all be removed from the slot when the SUB 
or an MBA is installed. 


Bus Grant Remove All 
Level Jumpers 
BG7 A77 to A78 
BG6 A73 to A74 
BG5 A69 to A7G¢ 
BG 4 A67 to A68 
CAUTION 


Before the SUB is unpacked for 
installation, refer to the DW789 
installation procedure that specifies 
the use of a VELOSTAT* mat and ground 
cord to prevent static discharge damage. 


Grounding must first be made between a 
Snap fastener on the mat and a good 
ground on the _ system. Connection is 
then made from a wrist strap worn by the 
installer to an alligator clip that is 
fastened to the mat. 


The box is placed on the VELOSTAT mat 
and opened. The module is then removed 
from the box, the protective covering 
removed, and the module laid flat on the 
VELOSTAT mat. This brings it to the 
same potential as the CPU. 


With the wrist strap still in place, the 
L86918 module is plugged into slot 7 to 
make cabling easier, and to place the 
second UNIBUS at first priority in the 
bus grant chain. 


*VELOSTAT is a trademark of the 3M Company. 
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VAX-11/750 BACKPLANE (CONT) 


MBA INSTALLATION JUMPERS 


MBA JUMPERS AT SECTION A OF 
SLOTS 7, 8, & 9 - EXTENDED HEX 


SLOW CMI EN H 
TRANSFER RATE 
DECREASES WHEN 
JUMPER IS REMOVED 


e@ BOTH JUMPERS INSTALLED, SELECTS MBA 0. (ADDRESS F28000) 
©@ MBA SELECT 0 ONLY SELECTS MBA 1. (ADDRESS F2A000) 


® MBA SELECT 1 ONLY SELECTS MBA 2. (ADDRESS F2C000) 


MBA SELECT 1 
MBA SELECT 0 


JUMPERS INSTALLED FOR CMI ARBITRATION LEVEL 1 


JUMPER INSTALLATION FOR 
CMI ARBITRATION FOR LEVEL 2 


JUMPER INSTALLATION FOR 
CM! ARBITRATION LEVEL 3 


TK-6431 
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VAX-11/750 BACKPLANE (CONT) 


MBA INSTALLATION JUMPERS (CONT) 


MBA Select Jumpers 


To Select MBA 
As Follows 
MBA @ 

MBA 1 


MBA 2 


SLOW CMI Jumper 


Install These 
Jumpers 


AS53 to AS51 (Gnd) 
A54 to A52 (Gnd) 


AS3 to A51l 
(A54 removed) 


A54 to A52 
(A53 removed) 


A45 to A43 (Gnd) normally in place. 
Removing this jumper reduces the 
rate at which the SILO is loaded 
and unloaded on the CMI before RUN 
is set and after it is cleared 


MBA CMI Arbitration Jumpers 


To Select For 
ARB Level MBA 


ARB 3 MBA @ 
ARB 2 MBA 1 
ARB 1 MBA 2 


Install These 
Jumpers 


A64 to A62 (MBA ARB to CMI ARB <3>) 


A64 to A63 (MBA ARB to CMI ARB <2>) 
A62 to A6@ (CMI ARB <3> IN) 


A64 to A66 (MBA ARB to CMI ARB <1>) 
A63 to A61l (CMI ARB <2> IN) 
A62 to A6@ (CMI ARB <3> IN) 


MBA Interrupt Priority Plug 


To Set MBA at 
BR Priority Level 


& U1 OY ~) 


Use Priority Plug 
Part Number 


54-88782-06 
54-98788-808 
54-868778-80* 
54-88776-88 


*Standard BR level plug, supplied 
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VAX-11/750 BACKPLANE (CONT) 


RESERVED ARBITRATION JUMPERS 


OPTION SLOT JUMPERS, SECTION A OF 
EXTENDED HEX SLOTS 7, 8, & 9 


JUMPER INSTALLED FOR CMI ARBITRATION LEVEL 5 


57 JUMPER INSTALLED FOR 
CMI ARBITRATION LEVEL 6 


REMOVING THIS JUMPER SELECTS BG4 


REMOVING THIS JUMPER SELECTS BG5 


REMOVING THIS JUMPER SELECTS BG6 


REMOVING THIS JUMPER SELECTS BG7 


TK6762 
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VAX-11/750 BACKPLANE (CONT) 


MODULE BLOCK LAYOUT 


BACKPLANE, REARVIEW 


94 PINS 
36 PINS 
G,1,0,0,W,X,Y,Z 
NOT USED 

EXTENDED HEX HEX UNIBUS 

SLOTS SLOTS SLOTS 


yTTITITIWITIITIT 


36 PINS 
G,1,0,0,W,X,Y,Z, NOT USED 


TK4722 
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VAX-11/750 BACKPLANE (CONT) 


MODULE PIN BREAKOUTS 


<a 


C 
D 
E 


8 
e 10 


e®e8® 
~ o 


Fe 


e e @ @ e e 
e e e e e ® 
IravustaZactwnereoor> 

e e e e e ®@ 
@ e @ e e e 


UNIBUS PIN BREAKOUT 


@©e0 ee @ 8 86 e868 Oe Oe 
Tori usuSsaZatK{unrerD> 
@©eet @@808@ 8688 @®@ 


HEX PIN BREAKOUT 


=) 
oO 
@ 


Oo 
co 


91 e 


@ 94 


93 @ 


EXTENDED HEX 


PIN BREAKOUT 


TK-3213 
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VAX-11/750 BACKPLANE (CONT) 


CPU BACKPLANE FROM PIN SIDE 


POWER REF 
- =J1 J2 J3- 
oa: ee a) 
A A 
ama GND GND +5B}} 


DD11 
+5V 


CONTROL 
PANEL 


=a ee ee fF ————— | 
=" el el 
SE | —$——— ee a 
siomopule—{| 
RDM PRESENT B 
el SS — 50 | 
ani 
=» —_—_—_—_———TY_NrjFJ ‘S| aes 00 | 
ih RDM ABSENT || is iw 
SIGN, Bias = 
ll SIGNAL 
& 
> [1 2 3 4 &§ 6 7 8 98 1 


ROM ABSENT 


al 
Hi RDM PRESENT 


CONSOLE 


| 


pe 2 5V SENSE 
= nl| 
1m 


RDMMODEM 


M 


ml 


Wetec 
| LITT 


H 2 5V INPUT 


8 


OPTION SLOTS 
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OPTION SLOT BUS GRANTS 


TO SELECT 


X=SLOT789 


REMOVE JUMPER 


MATCH PULSE 
SA CLOCK 

SA ST/SP 

M CLOCK 
BASE CLOCK 
B CLOCK 

MEM STALL 
PHASE 1 


HARDWARE REV LEVEL 
(SYS ID) 


T 


laa 2 


800456 
B00455 
B00454 
B00453 
B00450 
B00449 


B00448 
B00446 


co00681 

c00673 
C00675 
B00205 
A00273 
B00209 
B00210 
A00590 


CONSOLE BAUD RATE 


47 
58 
69 


nce { $2 | poo [3] r0v 
J4- J5- 


TK-4612 
MA06880 


VAX-11/750 BACKPLANE (CONT) 


BACKPLANE CONNECTOR HOUSING INSTALLATION DIAGRAM 


VAX- 11/750 BACKPLANE 
SLOT 7,8 OR 9 PINS 


BACKPLANE 
HOUSING 
CONNECTOR FOR 
OPTION 

CABLE 

ASSEMBLY 

(NOTE THE 

NOTCH LOCATION) 


TK-9659 
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UBI AND SUB PHYSICAL ADDRESS SPACE 


| CMI DATA LONGWORDI 


UNUSED F30000 

CSR1 F 30004 

CSR2 F30008 

CSR3 F3000C 

UBI F30010 
inoue | |__ MUSEP__| oreo 
F30800 

Me F30F FC 

F31000 

UNUSED E31FFC 

UNUSED F32000 

CSR1 F32004 

CSR2 F32008 

CSR3 F3200C 

RECOND UNUSED pine: 
UNIBUS) neers 


F32800 
MAP F32FFC 
F33000 
F33FFC 


UNUSED 


TK8018 


UNIBUS ADDRESSING 


To convert the Octal (8) UNIBUS address to hex (16) for the 
VAX-11/75@ CMI Bus: 


l. Determine the device/controller register address desired. 
2. Convert the octal address to the hex address. 


3. Determine if the device/controller resides on the first 
or second UNIBUS. 


4. Add the hex device/controller address to the appropriate 
UNIBUS system base address. 
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FIRST AND SECOND UNIBUS REGISTER SUMMARY 


UBI SUB Register 
Address Address Name Description/Comments 
F30004 F32004 CSR 1 CSR for BDP 1 
F30888 F32908 CSR 2 CSR for BDP 2 
F3986C F3280C CSR 3 CSR for BDP 3 
F39800 F32880 MAP 686 Physical base address 
F30804 F32804 MAP @4 
F39898 F32888 MAP @8 The 512 MAP addresses are 
F3088@8C F3286C MAP @C accessed in increments of 
F368186 F32810 MAP 19 four through the range of 
F39814 F32814 MAP 14 8060-FCC (hex). 
F39818 F32818 MAP 18 
F3981C F3281C MAP 1C The desired MAP address may 
F30820 F32826 MAP 20 be obtained by adding the 
° ° ‘ MAP register number to the 
° ‘ . physical base address. 
F30FFQO F32FFQO MAP 7F@ 
F30FF4 F32FF4 MAP 7F4 
F30FF8 F32FF8 MAP 7F8 
F30FFC F32FFC MAP 7FC 
FCOB0B F88099 UNIBUS Physical base address for 
° ° : UNIBUS I/O devices. 
° 2 : The CMI address of a device 
; : . is obtained by converting 
. ° . the octal device address to 
° ° ° hexadecimal and adding it to 
° ° : the physical base address. 
FFFFFC FBFFFC UNIBUS M9313, UET Registers 
FFF 460 FBF469 UET/IPEC UB address register 
FFF462 FBF462 ° UB data register 
FFF464 FBF464 ° UET-CR, IPEC-CRl 
FFF466 FBF466 UET/IPEC IPEC-CR2, UET PROM* 


data register option 


*UET UB address <11:88> are loaded with the PROM address. 


Reading the PROM data register then returns PROM data <8@7:0@>. 
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750 a egi 


See page 32/V3 for UBI and SUB Internal register addresses. 


STANDARD UNIBUS MEMORY ADDRESS SPACE 


EACH UNIBUS IS ALLOTTED 128KW (256KB) OF ADDRESS SPACE 

WHICH IS THE MAXIMUM ADDRESSES THAT CAN BE GENERATED USING 
THE 18 BITS ALLOTTED TO THE UNIBUS. THE 128KW ADDRESS SPACE 
ALLOTTED TO THE STANDARD UNIBUS STARTS AT ADDRESS FC0000 HEX. 


BASE ADDRESS OF FC0000 


FC0000 = 11111100000000 0000 0000 00 
+ 760000 = STARTOF IO PAGE 11111000 0000 0000 00 
FFE00 = 111111111110000000 0000 00 


BASE ADDRESS OF FC0000 


FC0000 = 111111000 


00000 0000 0000 00 
*+77T1T1 = END OF 1/0 PAGE 1111111111111111141 
1 


FFFFFF = 1111111111111212111111112121 


STANDARD UNIBUS ADDRESS RANGE FC0000-FFFFFF 1/0 PAGE=FFE000-FFFFFF 
SECOND UNIBUS ADDRESS RANGE F80000-FBFFFF 1/0 PAGE=FBE000-FBFFFF 


ADDRESSING WITHIN THE 18 BIT UNIBUS ADDRESS RANGE 


BIT 111121 %21di1éi1éi41 
76543210982i7~6'5 4321 «0 
63184215 2163 18 42 «21 « «8B 
526K KK Ki152 4 2 6 Y 
K K K WWWW2 6 8 T 
WW W E 

PAGE 
NUMBER ADDRESS WITHIN A 4 KW PAGE 


NOTE THAT THE UPPER PAGE (37 OCTAL) GIVES THE ADDRESS RANGE OF 760000- 
777777 WHICH IS THE 1/0 PAGE USED FOR ADDRESSING I/0 DEVICE REGISTERS. 


750 MASSBUS DRIVE - EXTERNAL REGISTER ADDRESS CALCULATION 


1 Fy 24, #8 | 4 | O 4 O 4 
[23 22 21 20419 18 17 1615 14 13 12411 10 09 08; 07 06 05 04:03 0201 00)_ api» 


(750 
(See pe. "395-228 LLL TI1OL O11 fO11 fof ofof 041 [of 010}o}0}04 0101010; 
vol.3) 4 All 11/150 MBA ade head M [Ll _l 
00=0 


pecan O1—1 

F28000. (See re 197 1002 /E DRIVE REGISTER # See pg. 228/V3 
vol. 3). MBA # then # OFFSET for drive and 
i cane register selection. 
belonging to a NEXUS 


Set=Ext.Reg. 


750 UNIBUS - EXTERNAL REGISTER ADDRESS CALCULATION 


To examine or deposit one of the external registers in a UNIBUS device you 
must convert its octal address into a VAX 11/7 xx UNIBUS physical address. 


(See pg. 215-218/V3) 


Step 1- Determine what the octal address is of the external register. 


e.g. - UDASO CSR = 772150 


Step2- Determine the Unibus Base Address for the VAX 11/750 


e.g. . UBI (Standard Unibus) Base Address = FC0000 
‘8: - SUB (Second Unibus) Base Address = F80000 


Step3- Convert both addresses to Binary 
Add binary 
Convert the sum back to Hex 


11111100000000000000000 = FCO0000 (HEX) 
11111010001101000 = 772150 (OCTAL) 
11111111111010001101000 = FFF468 (HEX) 


FFF468 is the Physical address used to select the UDA40 CSR. 


CONTROL 
Cl 


0 
0 
1 
1 


A DEC PDP-11 UNIBUS HAS A TOTAL OF 56 LINES AS FOLLOWS: 18 ADDRESS, 
16 DATA, 2 PARITY, 4 BUS REQUEST BR4-BR-7, 4 BUS GRANT IN, 4 BUS 
GRANT OUT, 1 NON-PROCESSOR REQUEST (NPR), 1 NON-PROCESSOR GRANT 
NPG) IN, 1 NPR GRANT OUT, DCLO, ACLO, MASTER SYNC, SLAVE SYNC 
ACK (SYSTEM ACKNOWLEDGE), BBSY (BUS BUSY), INIT (INITIALIZATION), 
AND CO AND C1 CONTROL LINES. 


HIG 
LINE USE HEST ADDRESS 777777 
1/0 PAGE 
rapa 4 KW OF ADDRESSES 
ecg RESERVED FOR I/O 
ee DEVICE REGISTERS. 
1-DATOB 
760000 


THE ADDRESS RANGE IS BROKEN INTO 40 OCTAL 

PAGES OF 4 KW (8 KBYTES) EACH, NUMBERED 7577711 
0-37. PAGES 0 THROUGH 36 ARE RESERVED FOR 

MEMORY ADDRESSES FOR DATA TRANSFER OVER THE 

UNIBUS TO/FROM UNIBUS I/O DEVICES AND PAGE 

37 IS RESERVED FOR UNIBUS CONTROLLER REGISTERS. 000000 


17 16 


3 
2 
7 
6 
8 


4 
PAGE NUMBER 


15 14 


13 11 10 09 O08 OF 06 O5 O03 O2 O1 


00 


ADDRESS WITHIN A 4K W PAGE 


0-37 OCTAL 


PAGE 37 


PAGES 0-36 


12S5KW OF 
ADDRESSES 
USED FOR UB 
MEMORY SPACE 


dVW SSaYdCYV SNEINN 


FIXED DEVICE ADDRESS AND VECTOR ASSIGNMENTS 


Assigned UNIBUS devices normally occupy vector addresses 
through 274 octal (98@ through @BC hexadecimal). 
Floating UNIBUS devices may be assigned vector addresses 


through 774 octal (@C@ through 1FC hexadecimal). 


UNIBUS 
Device 


AA11 (1) 
AA11 

AAV11 

AD@1 

ADF1l 
ADV11-A 
AFC11 

AR11 
BDV11-CSR 
BDV11-LTC 
BDV11-ROM 
BM792-YA 
BM792-YB 
BM792-YC 
BM792-YH 
BM873-YA 
BM873-YB/YC 
BXV1ll 
BMV11 
CD/CM/CR11 
CMR11 

CPU 

CSR11l 
CSS/User 
DC1ll 
DC14-D 
Diagnostics 
DIPI1 


DL/DLV11-A/B 
DL/DLV11-A/B 


DL11-C/D/E 
DLV11-E 
DLV11-F 
DLV11-J 
DL11-W 
DL11-W 
DL11-W 
DM11-BB/BA 
DM11 
DN11-AA 
DN11-DA 


Address Address Vector Vector No. of Units/ 
Base Size Base Size Comments 
776750 8 149 4 lst unit 
776468 8 4 extra units 
778446 4 1 unit 
776770 4 136 2 l 
778466 8 1 
77848B 2 408 4 1 
772578 4 134 2 1 
778400 8 1 
777526 3 1 
777546 1 1 
773600 256 1 
773060 32 1 
77310890 32 1 
7732080 32 l 
773300 32 1 
77360 128 1 
773008 256 1 
154 2 1 UDA class 
772158 2 1 UDA class 
777160 4 230 2 1 
764076 4 17@ 2 1 CSS device 
114 2 
764000 4 276 2 1 CSS device 
764600 1924 L 
774800 4 32 
777368 8 1 
7680090 4 1 
268 2 
777568 4 060 1 - console 
776500 4 16 
7756198 4 31 
775618 4 31 
776500 4 16 
776580 16 4 
777546 1 066 4 lst LTC 
777560 4 1 - console 
776500 4 16 
778566 4 16 - control 
775008 4 16 
775280 4 16 
775200 1 64 
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FIXED DEVICE ADDRESS AND VECTOR ASSIGNMENTS (CONT) 


UNIBUS 
Device 


DP1ll 

DR11-A/C 

DR11-B (1) 
DR11-B (2) 

DRV11 

DRV11-B 

DRV11-J 

DS11 

DT1ll 

Dvll 

DX11 

D211 

Floating Address 
Floating Vectors 
FP1ll 


FPP/FIS Exception 


GT48 

IBV11l 
ICR/ICS11 
IP11/IP300 
KE1l1 

KGll 

KL11 

KL11 

KPV11 

KT1ll 
KT11-SR3 
KT error 
KU116—-AA 
KW11-A 
KW11-L 
KW11-P 
KW11-W 
KWV11-A 
LAV11/LPV11 
LP/LS/LV11 
LP/LS/LV11 
LP/LS/LV11 
LP/LS/LV11 
LP/LS/LV11 
LP/LS/LV11 
LP/LS/LV11 
LP/LS/LV11 
LP28 (1) 
LP28 (2) 
LPAl11-K 
LPS1ll 


Address 


Base 


774466 
7676080 
772416 
772436 
767758 
772418 
764126 
775488 
777426 
775688 
776288 
76818608 
768818 


772166 


7728660 
766159 
7718698 
771686 
77738608 
7787608 
776588 
777566 
777546 
772286 
772516 


777546 


777546 
772546 
772466 
7786420 
777514 
777514 
764004 
764914 
764924 
764834 
764044 
7640654 
764964 
775460 


776468 
778486 


*Descending assignments 


Address 


Size 


Oph HHP DP 


67 
i 


N U1 
© OV 


rPOArY Ph HOF’ YN HN OO 
a 


w 


bm © WNHONDNNNNDNNNNN LHF 
NO 


(o>) 
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Vector 
Base 


124 


124 


308 
360 
244 


426 
234 
234 


86d 


256 


449 
108 
104 


446 
208 
200 
178 
174 
278 
274 


286 
210 


Vector 
Size 


N 


NONNDNNND & ND & 


Nh 


No. of Units/ 


Comments 


6 


- LTC 


KR Eee ONY rH 


- console 


FIXED DEVICE ADDRESS AND VECTOR ASSIGNMENTS (CONT) 


UNIBUS Address Address Vector Vector No. of Units/ 
Device Base Size Base Size Comments 

M792 773008 32 8 

M7930 777516 4 ui 

M9301-XX 765000 256 1 

M9381-XX 773000 256 l 

ML11 776408 22 1 - RH7@/RH11 
MM1l1l 772186 1 16 

MR11-DB 773186 64 1 

MRV11-11 773000 256 1 

MS11/MSV11 772100 Al 16 

NCV1ll 772768 8 1 

OsT 772506 6 1 

PA611-R 772686 4 (Fltng) 8 (2 rdrs/PA611-R) 
PA611-P 772788 4 (Fltng) 8 (2 puns/PA611-P) 
PC11/PCV1l 777558 4 870 4 1 

PCL11 764268 16 1798 4 1 - CSS device 
PDP-11 777576 68 1 

PDP-1l1 Reserved 080 2 

PDP-11 CPU Errors 004 2 

PDP-11 Reserved 01d 2 

Instructions 

PDP-11 Breakpoint/ G14 2 

Trace Traps 

PDP-11 I/O Trap G20 2 

PDP-11 Power Fail 824 2 

PDP-1l EMT Trap 830 2 

PDP-11 TRAP Trap 034 2 

PDP-11 PIRQ 246 2 

PR11 777558 4 1 

RCll 777446 8 210 2 1 

Reserved 776160 32 1 

Reserved 7784408 8 1 

Reserved 772154 2 iL 

Reserved 772514 l 1 

Reserved 772550 8 1 

Reserved 775686 1 l 

Reserved 777808 56 1 

Reserved 777266 32 l 

Reserved 777526 l a 

REV11 (1) 7773080 256 1 

REV11 (2) 765000 256 l 

RF1l1l 777466 8 204 2 1 
RH7@/RH11-Alt. 7763090 32 150 2 Alt. RS/RP/RM/TJ 
RK611/RK711 777446 16 219 2 1 

RK11/RKV11 777468 8 220 2 1 

RL11/RLV11 774480 4 160 2 1 

RLV12 774486 8 168 2 l 
RM@2/83/84/85 776780 22 254 2 1 - RH76/RH11 
RPG4/85/086 776788 22 254 2 1 - RH7@/RH11 
RPll 776780 16 254 2 1 

RS@3/RS04 77280490 16 204 2 1 - RH7@/RH11 
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FIXED DEVICE ADDRESS AND VECTOR ASSIGNMENTS (CONT) 


UNIBUS 
Device 


RX11/211 
RXV11/211 

RSTS/E Crash Dump 
RSTS/E Statistics 
Pointer 

System Software 
Reserved 

System Software 
Reserved 
TA1L1/DIP11-A 

TC11 

TE16 

Testers 
TM11/TMB11l 

TR79 

TSll 

TU16/45/77 

TU58 

TU78 

UDA 

UDC1ll 

UDC units 

UET 

UNIBUS Map 

Unused —- Reserved 
for DIGITAL 
User/CSS Reserved 
User/CSS Reserved 
vsvll 

VT48 

VTV@l 

XY11 


Address 


Base 


777178 
777176 


777568 
777346 
772448 
776880 
772528 
764600 
772526 
772448 
776588 
775468 
772158 
771774 
771886 
772148 
770208 


772686 
772066 
772686 
777536 


Address 


Size 


4 
4 


112 


218 


Vector 
Base 


264 
264 
144 
234 
1198 
846 
268 
214 
224 
224 


224 
224 


266 


154 
234 


164 


178 
276 


1208 


Vector 
Size 


— mM MN MH 


NNN foe] 


 & 


No. of Units/ 
Comments 

1 

1 

ai 

1 

1 - RH76/RH11 
l 

1 

l 

4 

1 - RH7@8/RH11 
4 

1 - RH7@/RH11 
1 - UDA device 
1 

256 

1 

uf 

4 

1 

2 

1 


FLOATING ADDRESS UNIBUS DEVICES 


Rank/ UNIBUS Address 
Order Device Size 
1 DJ11 4 
2 DH1l 8 
3 DQl11 4 
4 DU/DUV11 4 
5 DUP11 4 
6 LK11A 4 
7 DMCl1l 4 
7 DMR11 4 
8 DZ/DZV11l 4 
8 DZ32 4 
9 KMCll 4 
1g LPP1l 4 
11 VMV21 4 
12 VMV31 8 
13 DWR7@ 4 
14 RL/RLV11 4 
15 LPA11-K 8 
16 KW11-C 4 
17 Reserved 4 
18 RX1l 4 
18 RX211 4 
19 DR11-W 4 
20 DR11-B 4 
21 DMP11-AD 4 
22 DPV11 4 
23 ISB1l1l 4 
24 DMV11-AD 8 
25 UNA/QNA 4 
26 UDA 2 
27 DMF32 16 
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FLOATING VECTOR UNIBUS DEVICES 


Rank/ 
Order 


a) 


WOUMWMWANA UW SW NWNNM NY NF 


UNIBUS 
Device 


DCll 

TU58 

KL11 
DL11-A 
DL11-B 
DLV11-J 
DLV11/11-F 
DPll 
DM11-A 
DN11l 
DM11-BB/BA 
DH11 (ctrl) 
DR11-A 
DRV11-B 
DR11-C 
DRV11l 
PA611-R/P 
LPD11 

DT1ll 

DX11l 
DL11-C 
DJ1l 

DH11 

GT48 

vsvll 

DQl11 
KW11-W 
KWV11 
DU/DUV11 
DUP11 

DV11l (+ctrl) 
LK11-A 
DWUN 

DMCl1l 
DMR11 

DZ11 
DZ32/DZV11 
LPPll 
VMV21 
VMV31 
VTVO1 
DWR7@ 
RL/RLV11 


yn 
ete 
N 
@o 


NVOHHL HHL HHA SAA LAA L HA LPL WOAOAAAAHAHMAOAAAHMRANNH NH HAH HhHHE HoH HD AH 
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UNIBUS 
Device 


TS11l 
LPA11-K 
IP11/IP300 
KW11-C 
RX1l1l 
RX211 
DR11-W 
DR11-B 
DMP11-AD 
DPV11 
ISB11 
DMV11-AD 
UNA/QNA 
UDA 
DMF32 


YW) 
fate 
N 
o 


MoM 2h & MN MON &S bY BN 


UNIBUS SIGNAL DESCRIPTION 


Signal Lines 


Description 


Data Transfer Lines 


UB Address 
<A17:AGd> 


UB Data 
<D15:D@98> 


Control 
<C1:C@> 


Parity 
<PB:PA> 


Master Sync 
(MSYN) 


Slave Sync 
(SSYN) 


The address lines are asserted by the master 
device to select a Slave (a unique memory or 
device register address). <Al17:A@1> address a 
16-bit word; <A@@> specifies the upper or lower 
byte of the word on DATOB transfers. 


The data lines are enabled to transfer data in- 
formation between the master and the slave. 


Two control signals are encoded by the master 
device to control the slave in one of four data 
transfer operations. MTransfer direction is 
specified with respect to the master as follows: 


Cl C@ 


4) 4) Data In (DATI) - a word of data is 
transferred to the master from the slave. 


4) 1 Data In Pause (DATIP) - a DATI is followed 
by a DATO or DATOB to the same location. 


1 4) Data Out (DATO) - a word of data is 
transferred from the master to the slave. 


1 l Data Out Byte (DATOB) - a byte of data is 
transferred from the master to the slave. 
The upper or lower byte is specified by 
<AB>. 


Two parity signals are asserted by the slave on a 
DATI transfer as follows (PA is not currently used 
and is not defined): 


PB PA 

4) 4) No Error 

1 8 Parity Error 
] 1 Reserved 

i 1 Reserved 


MSYN is asserted by the master to indicate to the 
Slave that valid address and control information 
(along with data on a DATO/B) is present on the 
UNIBUS. 


SSYN is asserted by the slave in response to MSYN 
from the master. It indicates to the master that 
DATO/B data has been clocked from, or that DATI/P 
data is asserted on, the UB data lines. 
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UNIBUS SIGNAL DESCRIPTION (CONT) 


Signal Lines Description 
Priority Arbitration Lines 


Nonprocessor NPR is asserted by an I/O device for a DMA 
Request transfer directly with memory. (No processor 
(NPR) intervention is required.) 


Nonprocessor NPG is the processor response to the NPR. It 

Grant indicates to the I/O device that it will be the 

(NPG) next UNIBUS master when the current master has 
completed its operation. 


Bus Request BRn is asserted by an I/O device for a processor 
<BR7:BR4> interrupt. (Processor intervention is requested 
for service.) 


Bus Grant BGn is the processor response to a BRn. It in- 

<BG7:BR4> dicates to the I/O device that it will be the next 
UNIBUS master. Only the highest request receives 
a bus grant at any one time. 


NOTE 
All UNIBUS signals are asserted at a nominal 
ground (low) except for the grant signals 
(<NPG,BR7:BR4>) which are asserted at a 
nominal +3.5 V (high). 


Select SACK is asserted by the NPR or BR requesting 
Acknowledge device that has received a grant. This device 
(SACK) becomes the new bus master when the current 


master completes its operation and releases BBSY. 


Bus Busy BBSY is asserted by the current master to indicate 
(BBSY) that the UNIBUS is in use. 

Interrupt INTR is asserted in place of MSYN by an inter- 
(INTR) rupting device that has received a grant. It 


informs the CPU that an interrupt vector address 
is present on the UB data lines. (INTR is cleared 
on the receipt of SSYN.) 
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UNIBUS SIGNAL DESCRIPTION (CONT) 


Signal Line 
Initialization 


Initialize 
(INIT) 


DC Low 


(DCLO) 


AC Line Low 
(ACLO) 


Description 
Lines 


INIT is asserted by the UBI and is passed to the 
SUB when DCLO is asserted on the first UNIBUS (on 
a system power-up) or when CPU INIT is issued. It 
remains asserted for about 78 milliseconds after 
the negation of DCLO. 


DCLO is available from each system power supply and 
is asserted if an out-of-tolerance condition occurs. 


DCLO on the first UNIBUS asserts INIT to both the 
first and second UNIBUS. 


DCLO on the second UNIBUS returns NXM status on the 
CMI if the CPU attempts to access a second UNIBUS 
device. 


ACLO warns of an impending power failure. ACLO on 
the first UNIBUS initiates the power-fail trap 
sequence and may be used in peripheral devices to 
terminate operations and save data. 


ACLO on the second UNIBUS causes the SUB to inter- 


rupt the processor if the ACIE bit in CR1l of the 
IPEC is enabled. 
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UNIBUS CABLE PIN ASSIGNMENTS 


Pin 


AA1 
AA2 
AB1 
AB2 
ACl 
AC2 
ADI 
AD2 
AE1l 
AE2 
AF] 
AF2 
AH1l 
AH2 
AJ1l 
AJ2 
AK] 
AK2 
ALL 
AL2 
AM1 
AM2 
AN1 
AN2 
AP] 
AP2 
AR1 
AR2 
AS1l 
AS2 
ATl 
AT2 
AUl 
AU2 
Avl 
AV2 


Signal 
Name 


INIT L 
+5 V 
INTR L 
GROUND 
DOO L 
GROUND 
D2 
DO1l 
DG4 
D3 
D6 


s) 

Q 

~ 
reer rrr rrr rere 


BG7 H 
GROUND 


Pin 


BAI 
BA2 
BBl 
BB2 
BC] 
BC2 
BD1 
BD2 
BEl 
BE2 
BFl 
BF2 
BHI 
BH2 
BJ1l 
BJ2 
BKl 
BK2 
BL1 
BL2 
BM1 
BM2 
BN1 
BN2 
BPl 
BP2 
BR1] 
BR2 
BS] 
BS2 
BTl 
BT2 
BUI] 
BU2 
BV1 
BV2 


Signal 
Name 


BG6 H 
+5 V 
BG5 H 
GROUND 
BR5 L 
GROUND 
GROUND 
BR4 L 
GROUND 


w 
Q 
b 
iG 


ACLO L 
DCLO L 


»Y > 
Q2Qe 
Ware 


A@2 
A@5 
A@4 
Ag7 
AG6 
Ag9 
Ags 
All 
Al®@ 
Al3 
Al2 
Al5 
Al4 
Al7 
Al6 
GROUND 
Cl L 

SSYN L 
CO L 

MSYN L 
GROUND 


rerrrrrrrrerr rrr 
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MBA PHYSICAL ADDRESS SPACE 


MASSBUS ADDRESSING 


To convert a MASSBUS address to a hex address: 


Lis 
26 
3. 
4. 
Se 


CMI DATA LONGWORD 


F28000 
F28400 
F28800 
F28C00 
F29FFC 
F2A000 
F2A400 
F2A800 
F2AC00 
F2BFFC 
F2C000 


F2C400 
F2C800 
F2CCO00 


F2DFFC 


TK-6406 


Determine the device/controller register address desired. 


the 


appropriate 


Determine the drive type (RP, RM, TE). 
Determine the drive number (9 -- 7). 
Locate the register address via calculation chart. 
Add the register address_ to 
controller address. 
Base Address 
lst RH75@ F28499 MBAG 
2nd RH75@ F2A400 MBA] 
3rd RH75@ F2C4098 MBA2 
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base 


900 


PHYSICAL AODRESS/DATA 


ADDRESS 
00 


01 
02 


REGISTER MNEMONIC INTERNAL 


REGISTERS 
cSR CONFIGURATION (NOT USED) 
CR CONTROL 
SR STATUS 
VAR VIRTUAL ADDRESS 
BCR BYTE COUNT 
OR DIAGNOSTIC 


UNUSED REGISTER 


CAR COMMAND/ADDRESS 
EXTERNAL REGISTERS 


ERB + DRIVE CONTROL 
UNIT & 

REGISTER 

OFFSETS 


ATTENTION SUMMARY 


MAP REGISTERS 
MAP + OFFSET (800) 


RH750 ADDRESS 


F28000 


BF8 


NOTE: THE ADDRESSES GIVEN HERE ARE 
FOR THE FIRST MBA AND DRIVE. THE 
OFFSET VALUES FOR OTHER MBA’s AND 
DRIVE UNITS CAN BE CALCULATED AS SHOWN 
BELOW. 


TO FIND THE OFFSET FOR A PARTICULAR 
DRIVE UNIT, ADD THE APPROPRIATE VALUE 
BELOW TO THE EXTERNAL REGISTER 
AODRESS: 


DRO=000 OR4=200 
OR1=080 ORS = 280 
DR2=100 OR6=300 
OR3=180 OR7=380 


TOSELECT A 
CONTROLLER 
THIS HEX NO. iS: 


Fagarc | (MBAO=8 
MBAt =A 
MBA2=C 


TKe7872 


AYVININNS YSLSIDSY SNESSVIN GNV VE 


MBA REGISTER OFFSETS 


MBA PHYSICAL BASE ADDRESSES 


MBA Physical Base Vector Address (Hex) 
Number Address (Hex) BR4 BRS5* BR6_ BR7 
MBA @ F28086 116 158 19% 1D@ 
MBA 1 F2A9008 114 154 194 1D4 
MBA 2 F2CO80 118 158 198 1D8 


*Standard BR level is 5. 


MBA INTERNAL REGISTER OFFSETS 


To Access Internal Register Add to MBA Physical Base Address 


96 - Configuration/Status (CSR) 688 Read Only 
(unused, reads as zeros) 


81 - Control (CR) 084 Read/Write 
82 - Status (SR) 888 Read Only 
@3 - Virtual Address (VAR) @6C Read/Write 
84 - Byte Count (BCR) 816 Read/Write 
85 - Diagnostic (DR) 014 Read/Write 
06 - Unused Register Address 818 Returns NXM status to CPU 
87 - Command/Address (CAR) @1C Read Only 


MBA MAP REGISTER OFFSETS 


To Access MAP Register Add to MBA Physical Base Address 
MAP 69 888 
MAP @1 804 


-- -- The 256 MAP register addresses 
-- -- are accessed in increments of 
-- -- four within the range of 880 
-- -- through BFC (hex). 
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MBA REGISTER OFFSETS (CONT) 


MBA EXTERNAL (MASSBUS) REGISTER OFFSETS 


Drive 
Register 


8B 
81 
82 
83 
G4 
85 
6 
07 
88 
89 
OA 
8B 
gC 
8D 
BE 
OF 


10 
ll 
l2 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1c 
1D 
1E 
1F 


NOTE: The offset value, when added to the MBA physical base 
address, is transmitted as the drive unit and register select 


7) 


486 
464 
498 
46C 
410 
414 
418 
41C 
428 
424 
428 
42C 
430 
434 
438 
43C 


449 
444 
448 
44C 
456 
454 
458 
45C 
468 
464 
468 
46C 
472 
474 
478 
47C 


1 


489 
484 
488 
48C 
498 
494 
498 
49C 
4A6 
4A4 
4A8 
4AC 
4B 
4B4 
4B8 
4BC 


4C@ 
4Cc4 
4c8 
4CC 
4D@ 
4D4 
4D8 
4DC 
4E® 
4E4 
4E8 
4EC 
4F@ 
4F4 
4F8 
4FC 


564 
568 
56C 
570 
574 
578 
57C 


3 


588 
584 
588 
58C 
5998 
594 
598 
59C 
5AG 
5A4 
5A8 
5AC 
5B 
5B4 
5B8 
5BC 


5CB 
5C4 
5C8 
5CC 
5DO 
5D4 
5D8 
5DC 
5E6 
5E4 
5E8 
SEC 
5FOS 
5F4 
5F8 
5FC 


codes on the MASSBUS control bus. 
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Drive Unit Number 


4 


688 
664 
688 
68C 
618 
614 
618 
61C 
620 
624 
628 
62C 
6308 
634 
638 
63C 


6498 
644 
648 
64C 
658 
654 
658 
65C 
666 
664 
668 
66C 
676 
674 
678 
67C 


5 


688 
684 
688 
68C 
698 
694 
698 
69C 
6AB 
6A4 
6A8 
6AC 
6BG 
6B4 
6B8 
6BC 


6CO 
6C4 
6C8 
6CC 
6D 
6D4 
6D8 
6DC 
6E@B 
6E4 
6E8 
6EC 
6FO 
6F4 
6F8 
6FC 


6 


786 
764 
708 
76C 
718 
714 
718 
71C 
720 
724 
728 
72C 
730 
734 
738 
73C 


748 
744 
748 
74C 
758 
754 
758 
75C 
766 
764 
768 
76C 
776 
774 
778 
77C 


7 


780 
784 
788 
78C 
796 
794 
798 
79C 
TAG 
7A4 
7A8 
JAC 
7BO 
7B4 
7B8 
7BC 


7C@ 
7C4 
708 
7CC 
7D6 
7D4 
7D8 
7DC 
7EO 
7E4 
7E8 
TEC 
TFO 
7F4 
7F8 
TFC 


MASSBUS SIGNAL DESCRIPTION 


Signal Line 
Data Bus Section 


Data Bus Data 
<D15:Da9> 


Data Bus 
Parity 
(DPA) 


RUN 


Occupied 
(OCC) 


End of Block 


Exception 
(EXC) 


Description 


The parallel data path transfers DMA data 
between the MBA and the drives. The MBA 
transfers 16 bits (2 bytes) at a time and 

the active drive must have its "16-bit format" 
control bit set. Bits <D17:D16> are asserted 
as zeros by the MBA for writes to drives that 
perform parity checking. 


DPA is the odd-parity bit for data bus data. 
It is asserted by the MBA on write to drive 
(WTD) transfers. It is asserted by the drive 
on read from drive (RFD) or write check (WCK) 
transfers. 


When a data transfer command is written to a 
drive's control register, the drive connects 
to the data bus and asserts OCC. RUN is then 
asserted by the MBA to start transfers. RUN 
is clocked by the drive at the end of each 
block or sector on the trailing edge of EBL. 
If RUN is still asserted, the function 
continues to the next block or sector. If 
not, the operation terminates. 


occ is asserted by the drive that has received 
a valid data transfer command and is connected 
to the data bus is active). If the drive is 
not able to set OCC because of an error 
condition, the MBA times out and MXF is set 

in the MBA status register. OCC is negated on 
the trailing edge of the last EBL of the 
operation. 


EBL is asserted by the drive for two micro- 
seconds after the final SCLK of each block 
or sector. EBL may be asserted earlier on 
error conditions where it is necessary to 
terminate the operation immediately. 


EXC is asserted by the active drive when an 
abnormal condition occurs during DMA transfers. 
EXC is asserted at or before EBL and is negated 
on the trailing edge of EBL. Also, on the 
assertion of EBL, MB EXC is set in the MBA 
status register. 


EXC distinguishes errors in the active drive 
during DMA transfers from error or status 
changes signaled by the ATTN line. An active 
drive does not assert ATTN during data 
transfers (see ATTN description) until the 
operation has been aborted or terminated and 
the drive is no longer active. 
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MASSBUS SIGNAL DESCRIPTION (CONT) 


Signal Line 


Sync Clock 
(SCLK) 


Write Clock 
(WCLK) 


Control Bus 


Control Bus 
Data 
<C15:C@O> 


Control Bus 
Parity 
(CPA) 


Control to 
Drive 
(CTOD) 


Drive Select 
<DS2:DS@> 


Register 
Select 
<RS4:RS@> 


Demand 
(DEM) 


Transfer 
(TRA) 


Description 


SCLK is generated by the active drive to control 
the data bus data clocking in the MBA. On read 

from drive (RFD) or write check (WCK) transfers, 
the drive changes data on the assertion of SCLK. 
The MBA then clocks data on the negation of SCLK. 


The MBA receives SCLK and returns it to the drive 
as WCLK on write to drive (WTD) transfers. The 
MBA changes data on the negation of WCLK. The 
drive then clocks data on the assertion of WCLK. 


Section 


The parallel data path transfers control and 
Status information between the MBA and the drive 
on CPU reads or writes to a drive's 
control/status logic. 


CPA is the odd-parity bit for control bus data. 
It is asserted by the MBA on a CPU write to a 
drive's control or status register. It is 
asserted by the drive on a CPU read of a drive's 
control or status register. 


CTOD is asserted by the MBA when the transfer is 
a CPU write (from the MBA to the drive). cCTOD 
is negated by the MBA when the transfer is a CPU 
read (from the drive to the MBA). 


The MBA asserts a three-bit code to select one 
of eight possible drive units. 


The MBA asserts a five-bit code to select a 
register within the drive. 


DEM is asserted by the MBA to perform a control 
bus transfer with a drive. It is asserted after 
the RS, DS, and CTOD lines are settled (and the 
control bus data lines are settled if the 
transfer is a CPU write). 


TRA is asserted by the drive in response to DEM 
from the MBA. It is asserted when the drive 
clocks control to drive data to the selected 
register on a CPU write. it is asserted after 
drive to control data is asserted on the control 
bus data lines from the selected register on a 
CPU read. It is negated when the negation of 
DEM has been received from the MBA. 
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MASSBUS SIGNAL DESCIRPTION (CONT) 


Signal Line 


Attention 
(ATTN) 


Initialize 
(INIT) 


FAIL 


Description 


ATTN is asserted by any inactive drive as a 
result of a change of status such as the com- 
pletion of a motion command or an error. ATTN 
is also asserted by a previously active drive 
when its GO bit is cleared after a transfer that 
Produces an error. 


ATTN is a request for service by processor 
interrupt. The attention active (ATA) status 
bit for each drive is read from the attention 
summary register to determine the requesting 
drive(s). 


INIT is asserted by the MBA to perform a system 
reset of all drives. It is asserted on a system 
power-up, or by writing a one to the INIT bit of 
the MBA control register. It must not be 
written while RUN is set since the active drive 
will abort execution of the current command and 
perform drive clear command functions. 


In a dual-port drive, the drive accepts the INIT 
command only from the MBA that has control. It 
accepts the command from either control when in 
the idle state. 


FAIL is asserted by the MBA to indicate that a 
system power-fail condition exists or that the 
MBA is in the maintenance mode. While FAIL is 
asserted, all drives ignore assertion of the 
INIT or DEM signals. 
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MASSBUS CABLE PIN ASSIGNMENTS 


I/O Cable Pin* Polarity Signal Name 

Cable A A 1 - MASS D@@ 
B 2 + 
Cc 3 + MASS D@1 
D 4 - 
E 5 - MASS D@2 
F 6 + 
H 7 + MASS D@3 
J 8 - 
K 9 = MASS D@4 
L 18 + 
M ll + MASS D@5 
N 12 - 
P 13 - MASS C@8 
R 14 + 
iS) 15 + MASS C@l 
T 16 - 
U 17 - MASS C62 
V 18 + 
W 19 + MASS C@3 
X 20 - 
Y 21 - MASS C04 
Z 22 + 
AA 23 + MASS C@5 
BB 24 = 
CC 25 - MASS SCLK 
DD 26 + 
EE 27 + MASS RS3 
FF 28 - 
HH 29 + MASS ATTN 
JJ 39 - 
KK 31 - MASS RS4 
LL 32 + 
MM 33 7 MASS CTOD 
NN 34 + 
PP 35 + MASS WCLK 
RR 36 a 
SS 37 + MASS RUN 
TT 38 - 
UU 39 Spare 
VV 48 GND Ground 


*Alternate pin assignments 


NOTE 
MASSBUS cables are installed as labeled. 
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MASSBUS CABLE PIN ASSIGNMENTS (CONT) 


I/O Cable Pin* Polarity Signal Name 

Cable B A ny = MASS D@6 
B 2 + 
C 3 + MASS D@7 
D 4 - 
E 5 - MASS D@8 
F 6 + 
H 7 + MASS D@9 
J 8 - 
K 9 = MASS D1@ 
L 19 + 
M ll + MASS Dll 
N 12 - 
Pp 13 ” MASS C@6 
R 14 + 
Ss 15 + MASS C87 
T 16 = 
U 17 - MASS C68 
V 18 + 
W 19 + MASS CQ@9 
xX 20 - 
Y 21 - MASS Cl@ 
Z 22 + 
AA 23 + MASS Cll 
BB 24 - 
CC 25 - MASS EXC 
DD 26 + 
EE 27 + MASS RS@ 
FF 28 = 
HH 29 + MASS EBL 
JJ 38 - 
KK 31 - MASS RS1l 
LL 32 + 
MM 33 - MASS RS2 
NN 34 + 
PP 35 + MASS INIT 
RR 36 sd 
SS 37 + MASS SPl 
TT 38 = 
UU 39 Spare 
VV 48 GND Ground 


*Alternate pin assignments 


NOTE 
MASSBUS cables are installed as labeled. 
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MASSBUS CABLE PIN ASSIGNMENTS (CONT) 


I/O Cable Pin* Polarity Signal Name 

Cable C A 1 = MASS D12 
B 2 + 
Cc 3 + MASS D113 
D 4 - 
E 5 = MASS D14 
F 6 + 
H 7 + MASS D15 
J 8 - 
K 9 = MASS D116 
L 10 + 
M ll + MASS D17 
N 12 ~ 
P 13 - MASS DPA 
R 14 + 
Ss 15 + MASS C12 
T 16 - 
U 17 ~ MASS C13 
V 18 + 
W 19 + MASS C14 
xX 28 - 
4 21 - MASS C15 
Z 22 + 
AA 23 + MASS CPA 
BB 24 = 
CC 25 - MASS OCC 
DD 26 + 
EE 27 + MASS DS@ 
FF 28 - 
HH 29 + MASS TRA 
JJ 38 - 
KK 31 - MASS DS1 
LL 32 + 
MM 33 = MASS DS2 
NN 34 + 
PP 35 + MASS DEM 
RR 36 - 
SS 37 + MASS SP2 
TT 38 = 
UU 39 H (high) MASS FAIL H 
VV 48 GND Ground 


*Alternate pin assignments 


NOTE 
MASSBUS cables are installed as labeled. 
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CHAPTER 9 
TROUBLESHOOTING AIDS 


BLANK 


Lee 


(a) START 


BOOT TUS8 ANALYS 
HAROCORE ERROR 


TEST EVKAA PRINTOUT 
ENTER 
REMOTE DIAG 
HARDCORE MODE AD 
OK 


YES (c) 
BOOT VMS 


BOOT 

NO DIAGNOSTIC 
SUPERVISOR 
ps> 


YES 
RUN LEVEL 3 

CHECK 
PERIPHERALS oer 
SET DEFAULT 
TO [SYSMAINT] 

RUN vee ie 

TAPES FOR ee 

PERIPHERAL 

TESTS 

NO 


RECHECK 
YOUR WORK 


Y ANY 
= AND TRY AGAIN 


ERRORS 
4" 


PERFORM 
PERIPHERAL 
MAINTENANCE 
& RETEST 


MOUNT 
MICRODIAG 


NOSTIC TAPE 
AND TYPE 
(T) TEST 


OBSERVE 
RESULTS 


PERFORM 
CLR OR FRU 

AS INDICATED 
BY PRINTOUT 


RECHECK YOUR 
WORK & RE- 
TEST AGAIN 


ANY YES 
ERRORS 


ALL 
TEST RUN 
NOW 


PERFORM 
“BEST GUESS” 
FRU 


POSSIBLE CPU 
MALFUNCTION, RETEST (T) 


SO RUN MICRO 


DIAGNOSTICS 
YES ANY ceo 
ERRORS 


NO 


(+) NO & 
GET HELP 
TK-4725 


MO14d DNILOOHSATENOYL WALSAS 


UNIBUS TROUBLESHOOTING WITH THE UET OR IPEC 


First UNIBUS —- The following sequence of console 
the UET to execute a single NPR read (DATI transfer) from memory. 


l. 


Second UNIBUS - This sequence causes the IPEC to execute a single 


>>>D/I 37 1 


>>>D/W/P 
>>>D/L/P 


>>>D/L/P 
>>>D/W/P 
>>>D/W/P 


Test the 


F30004 1 


F30800 882809008 


1680 12345678 


FFF4608 @ 
FFF464 1 


results: 


>>>E/W FFF462 


commands 


Initialize CPU 

Purge UBI BDP 1 

Set up UBI MAP address @ for 
validity, BDP 1, PFN 19860 
Load data to memory 190 

Set UET bus address to @ 

Set UET NPR (GO) bit 


Examine UET data register 
(should return 5678 as data) 


Increment the bus address register: 


>>>D/W/P 
>>>D/W/P 


Test the 


FFF4690 2 
FFF464 1 


results: 


>>>E/W FFF462 


Set UET bus address to 2 
Set UET NPR (GO) bit 


Examine UET data register 
(should return 1234 as data) 


NPR read (DATI transfer) from memory. 


l. 


>>>D/I 37 1 


>>>D/W/P 
>>>D/L/P 


>>>D/L/P 
>>>D/W/P 
>>>D/W/P 


Test the 


F32004 1 


F32808 80280008 
1800 12345678 


FBF460 @ 
FBF464 1 


results: 


>>>E/W FBF462 


Initialize CPU 

Purge SUB BDP 1 

Set up SUB MAP address @ for 
validity, BDP 1, PFN 1906 
Load data to memory 1908 

Set IPEC bus address to 9 
Set IPEC NPR (GO) bit 


Examine IPEC data register 
(should return 5678 as data) 


Increment the bus address register: 


>>>D/W/P 
>>>D/W/P 


Test the 


FBF468 2 
FBF464 1 


results: 


>>>E/W FBF462 


Set IPEC bus address to 2 
Set IPEC NPR (GO) bit 


Examine IPEC data register 
(should return 1234 as data) 
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UNIBUS TROUBLESHOOTING WITH THE UET OR IPEC (CONT) 


The following substitutions can be made in either program to test 
other data path and MAP address combinations. 
MAP address: UBI SUB 
F30808 F32809 MAP physical base address 
F30804 F32804 (MAP locations are accessed 
‘ < in increments of four) 
F30FF8 F32FF8 
F30FFC F32FFC 
MAP data: DDP - 88000008 (Direct data path) 
BDP 1 - 88280988 
BDP 2 - 88499988 
BDP 3 - 88689008 
CSR data: UBI SUB 
F38008 F32000 Base (no CSR for the DDP) 
F30004 F32004 CSR 1 for BDP l 
F30008 F32088 CSR 2 for BDP 2 
F3000C F32090C CSR 3 for BDP 3 
Exerciser 
address: UET IPEC 
FFF46@ FBF469@ Bus address register 
FFF462 FBF462 Bus data register 
FFF464 FBF464 CR1* 
FFF466 FBF466 IPEC CR2, UET PROM 
data register 
*Other operations can be performed using combinations of 
the following control register bits: 
CR<@> = NPR (GO) bit 
CR<2:1> = <Cl1:C@> from control bits 
CR<4:3> = <Al17:Al16> bus address bits 
<Cl> <C@> Function 
g 6G DATI 
4) 1 DATIP 
1 g DATO 
1 1 DATOB 
To do a DATO or DATOB with either program, load the bus data 
register in place of the memory deposit with one word of data 


(>>>D/W/P FFF462 or FBF462). 
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THE EXCHANGE UTILITY 


EXCHANGE may be used to copy files from the TUS8 to a disk or 
from a disk to a TU58. It can be used to build new files or when 
existing files have been corrupted. [In case a file needs to 
become bootable, you must run the WRITEBOOT utility and build a 
boot block for-that *.EXE file. 


To copy from the default disk to TU58, type the following 
command. 


SRUN SYSSSYSTEM:SYSGEN or $MCR SYSGEN 
SYSGEN>CONNECT CONSOLE 

SYSGEN>EXIT 

$ EXCHANGE 

EXCHANGE>COPY FILENAME.* CSA1:FILENAME.* 
EXCHANGE>DIR/DAT CSA1: 

EXCHANGED EXIT 


To copy from the TUS58 to the default disk, type the following 
command. 


SRUN SYSSSYSTEM:SYSGEN or S$MCR SYSGEN 
SYSGEN>CONNECT CONSOLE 

SYSGEN>EXIT 

SEXCHANGE 

EXCHANGE>COPY CSAL:FILENAME.* FILENAME.* 
EXCHANGED EXIT 

$DIR FILENAME.* 


In the EXCHANGE utililty, when you are copying a microcode file 
(filename.BIN) to or from the console media, you must use this 
format (filename/transfer=block). Once at the exchange prompt, 
you may type HELP <CR> for more information on the EXCHANGE 
switches. 


240 


THE WRITEBOOT UTILITY 


The WRITEBOOT utility may be used to write a boot block on any 
bootable disk. A bootstrap operation is normally performed from 
the the boot block that is block @ of the system disk. If block @ 
is bad, the system can only be booted from the TUS5S8. When the 
system is running again, the boot block can be rewritten using 
WRITEBOOT. 


NOTE 
The operator must have LOG IO privilege to 
use the WRITEBOOT facility. 
To call WRITEBOOT, type the following command. 
$ RUN SYSSSYSTEM:WRITEBOOT 
The program then asks three questions. 
l. Target system device: 
Enter the name of the device that will have the boot. block 
written and the boot file name if not VMB.EXE (for example: 
DMAQ or DMAQ: filename.ext). Specify the target system 
device 'ddcu' as for any other VAX/VMS device. 
dd - Device type 
c - Controller designation 
u - Unit number 
An example: ‘'DMA@' is RK@7 unit @ on RK611 controller A. 
2. Enter VBN of boot file code: 
To rewrite the boot block, press RETURN (default is 1). 
3. Enter load address of primary bootstrap in hex: 


To rewrite the boot block, press RETURN (default is 200). 


WRITEBOOT then writes the boot file specified on the first line to 
the address specified on the third line. 
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THE WRITEBOOT UTILITY (CONT) 


WRITEBOOT may also be used to write a boot block on aé_e TU58 
cassette tape using these specifications: 


Target system device: ddcu: filename.ext 
(ddcu = CSAl: for console TU58, or ddcu of UNIBUS drive) 
Enter VBN of boot file code: 1 or 2 
(default is 1 if RETURN is pressed) 
Enter load address of primary bootstrap in hex: 
(default is 200 if RETURN is pressed) 
Level 4 monitors and diagnostics are the only bootable programs 
from TU58. Four bootable programs are currently available and are 


written to a TU58 cassette tape using these parameters: 


Filename.ext VBN Load Address Description 


EVKAA. EXE 2 208 Hardcore tests 

ECKAL. EXE 2 206 TB and cache 

ECSAA. EXE 2 18080 Diagnostic supervisor 
BOOTS8.EXE 1 C808 BOOT58 monitor 
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MACHINE CHECKS 


The CMIERR bit of IPR 17, when set, indicates multiple TB or cache 
parity errors. These indications may also appear in operator 
requested shutdown bugchecks when the system error log is 
examined, although there is nothing wrong with the system. 


CMIERR is only valid when the system halts at the machine’ check 
vector after one of the following. 

e Memory error 

e TB parity error 

e Cache parity error 

e Control store parity error 


CMIERR summarizes the pertinent MEMSCR registers of the L6@83 
module. The MEMSCR registers are D type latches that follow the 
input signal level and false indications sometime occur when the 
macro code does an MFPR from this register. Two forced machine 
checks are included here for illustration. 


TRANSLATION BUFFER OR BUS ERROR 
This machine check waS caused by mapping a nonexistent page with a 
SCRMPSC system service and then accessing that page in user mode. 
Exception PC BBBGB45C 
Error PSL B3CBBBOB Interrupt priority level = @ 


Previous mode = User 
Current mode = User 


Summary code GHGCBBH2 Translation buffer or bus error 
VA last ref GBBBBHERB 
PC at error BSBGB45F 
MDR BBGHOBBB 
SMR GBSO9GGOB CPU mode = User 
Virtual 
Read 
RLTO GBGBBBBO 
TBGPR BOBGABGHS 
CAER GBGBBBBB 
BER BB8GBGG8 Memory error 
MCESR BBGS0H88 Operand reference 


Bus error 
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MACHINE CHECKS (CONT) 


In the VAX-11/756 machine check logout (compared to the 
VAX-11/788), no translated address is pushed onto the stack. This 
is because the physical address latch is contained within gate 
arrays and there is’ no direct method of obtaining the physical 
address. 


The MCESR register may be read to determine what type of exception 
condition occurred. The bits are defined as follows. 


<G3> <82> <@81> <8O8> 


TB XB 
PARITY FETCH 


If bit <3> is a one in the stack logout, an error’ occurred 
referencing memory for read data. The BER register logout may 
then be read to determine the type of memory error. 


MCESR 


The BER register will indicate what type of error occurred. Bit 
<3> indicates a memory while bit <2> indicates an uncorrectable 
error. Correctable errors will interrupt the processor (via 
SCBB+54) and log the error while uncorrectable errors will cause 
machine checks. 


<03> <82> <81> <BO> 


MEM UNCORR | LOST CORR 
ERROR | ERROR ERROR | ERROR 


If the uncorrectable error bit is not set (as in this example) it 
can be assumed that it was a reference to a nonexistent location. 
If the TB parity error bit <2> in the MCESR register is a one, 
some type of TB parity error caused the machine check. 


BER 


The TBGPR can be read to determine what the error was. If machine 
check was not caused by a memory error or TB parity error, a cache 
parity error is the only other possibility. The CGPR contains the 
data or tag parity information. 


Several other machine checks may occur in the VAX-11/756. 


a. Summary parameter = to 7 This error occurs only if the 
instruction decode ROM is not 
accessed at IRD] time. The 
mechanism only works if there is 
no CS parity error and the NEXT 
field in an IRD] ROM state is 
used instead of the IRD ROM 
output. 


to 6 This is a microsequencing error 
that occurs if the microcode 
jumps to filler words in the 
control store. R6 contains the 
error code or filler word 
accessed. This only happens if 
there is no CS parity error. 


b. Summary parameter 
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MACHINE CHECKS (CONT) 


The following description illustrates the last possible occurrence 
of machine checks, the control store parity error. Note that the 
VAX-11/756 machine check logout does not have the micro PC where 
the machine check occurred pushed on the stack. This information 
cannot be saved because the VAX-11/758 does not have a UPC save 
register like the VAX-11/789. It is possible, however, to 
troubleshoot intermittent CS parity error machine checks by using 
the RDM as follows. 


“Pp ; stop the application 

XXXXXXXX G2 

>>>*D 

RDM> SE 28 : set stop on micro match at CS address 8029 
RDM> RET/D : return to previous mode 

>>>C ; continue running application 


When the CS parity error occurs, the following message is printed 
at the console. 


CLOCK STOPPED CSAD 86828 NEXT @F56 


RDM> TR ; the TRACE command will permit you to see a 
: trace of where the micromachine has been 
CSAD 9820 NEXT @OF56 
XXXX ; XXXX is the microinstruction causing the CS 
YYYY ; parity error 
YYYY 
YYYY ; 64 microinstructions ago 
RDM> 


Repeat this process to be certain that the error occurs in the 
same place. Swapping the L#@@05 module will usually prevent this 
type of problem. The following is a description of the CS parity 
error machine check. 
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MACHINE CHECKS (CONT) 


CONTROL STORE PARITY ERROR 


This machine check was forced by clearing a single bit of a 
microinstruction stored in the wCS. A G and H floating-point 
Mathematics program was performed and when the microinstruction 
with bad parity was executed, the machine check occurred. 


Exception PC BSBBGB9C 


Error PSL 83CH9BB04 Z—-bit 
Interrupt priority level = @ 
Previous mode = User 


Current mode = User 
Summary code BOSHSBG1 Control store parity error 
VA last ref BBBSB46C 
PC at error 8SSBGBAB 
MDR FFFFFFFF 
SMR 8BG8G08B CPU mode = User 
Virtual 
Read 
RLTO BBBGHOBO 
TBGPR Ee) 
CAER GGGGGGH1 Cache hit 
BER BOBSSBB 
MCESR BOFDBIBB Operand Reference 


Opcode mnemonic = ESCD 


On this type of machine check exception, all stack information 
does not help. The summary parameter indicates that a control 
Store parity error occurred and there is no way to determine what 
happened. 


All that can be shown is in the machine check error’ summary 
register (MCESR). Note that byte 2 contains the letters 'FD'. 
These bits are the opcode of the instruction that caused. the 
machine check. VMS writes the opcode into the image of the MCESR 
in memory so that SYE can determine the opcode of the instruction 
that saw the control store parity error. 
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WRITING SPRS 


GENERAL GUIDELINES 


Software Performance Reports (SPRsS) provide feedback to DIGITAL on 
problems with software and provide help to customers’ with 
difficulties they are having. 


The following guidelines cover the information that should be 
provided with all SPRs. Depending on the problem, this 
information will vary in quantity and content. Remember that’ the 
more pertinent the information included, the easier it will be to 
resolve the problem. 


1. Scenario 


The user should supply a complete scenario, usually in the 
form of a batch log or console listing, that will show exactly 
how the problem was produced. Supplying only the output 
produced by the problem is not enough. The problem may be 
caused by an interaction between various system events, 
software packages, devices, SYSGEN parameters, DCL symbols, or 
logical names. Some or all of the displays generated by the 
following commands may be required for different problems: 


S$SHOW LOGICAL /ALL 
SSHOW SYMBOL /ALL/GLOBAL 


SRUN SYSSSYSTEM:SYSGEN 
USE ACTIVE 

SHOW /ALL 

SHOW /SPECIAL 


2. Limit Problem Scope 


The user should (as much as_ possible) eliminate all extra 
elements from the scenario. For example, if the execution of 
a very large program causes a problem, the user should shorten 
the program to include only the code that causes th problem or 
write a small program that demonstrates the _ problem. This 
action has two benefits: first, the user may trap logic 
errors, and second, the maintainer looking into the _ problem 
does not have to understand unnecessary material. 
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WRITING SPRS (CONT) 


Machine Readable Files 


If possible, supply any software needed to reproduce’ the 
problem. This may include source programs, image files, 
sample data, or command procedures. If source programs are 
submitted, also include any libraries or require files 
referenced. These files must be provided in machine’ readable 
format. The console media or an ANSI magtape are the best 
media to include with the SPR. 


If the problem involves a system crash, include the system 
dump. 


The data should be written onto an ODS-2 format disk or an 
ANSI magtape. For example, the following commands will copy 
the system dump file to an ANSI magtape: 


SINIT MTAG: DUMPS 

SMOUNT MTA@: DUMPS 

SCOPY SYSSSYSTEM:SYSDUMP.DMP MTA@: 
SDISMOUNT MTAG: 


To copy files to the console medium, use the _ following 
commands: 


SRUN SYSSSYSTEM:SYSGEN 
CONNECT CONSOLE 


(At this time, remove the console medium and 
place a scratch volume in the console device.) 


SINIT CSAl: SPRDATA 

SMOUNT CSAl: SPRDATA 
SCREATE/DIRECTORY CSA1: [DUMP] 

SCOPY MYDTA.DAT,MYIMAGE.EXE CSA1: [DUMP] 
SDISMOUNT CSAL: 


When machine readable data is provided in another format, the 
user should include the exact commands that were used to write 
the data and the commands used to read it. Other formats 
cause problems and should not be used. For example, using FLX 
without the /IM switch will create a dump file that is 


completely unusable, because FLX eliminates all bytes of zero 
in a file. 


All machine readable media submitted with SPRs will be 
returned to the customer. 
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WRITING SPRS (CONT) 


System Environment 


Every computer site runs a different type of workload. Some 
problems only appear under certain conditions. For example, 
some sites give different classes of users different base 
priorities. These sites may have problems that other sites do 
not. This information can be very important in resolving’ the 
problem, especially for system hangs or crashes. 


The user should describe any special software packages’ being 
used. Any unusual hardware devices or user written drivers 
Should also be mentioned. 


Software version numbers should be included. For example, if 
there is a problem with accessing local symbols during a DEBUG 
session, the version numbers of DEBUG and all 
compilers/assemblers should be specified. 


If any patches other than from maintenance updates are being 
used, they should be mentioned in the SPR. 

User Analysis (Optional) 

Optionally, the user may include an analysis of the _ problem. 
Any useful miscellaneous information should be included such 
as, "Without xyz's happening, the problem could not be 
reproduced" or "On version Vx.y, this problem does not occur." 
Problem Specific Information to Include 

Solving different types of problems will require different 


kinds of information. The following table shows’ the 
information typically needed for different types of problems. 
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WRITING SPRS (CONT) 


Problem Information to Include 


System bugcheck/crash A machine readable copy of the system 
dump file MUST be included.* (Output 
from the SDA utility should NOT be 
sent because it usually does not 
include enough information to resolve 
the problem.) 


A copy of the error log at the time 
of the error should also be included 
because many system problems are 
triggered by hardware errors.** 


Machine check On a machine check, include a copy of 
the error log.** 


A machine readable copy of the system 
dump file should also be included.* 


System hang When a system appears "hung" (no re- 
sponse on any terminals), the system 
should be manually crashed and the 
system dump file included with the SPR. 


When the system is shut down in this 
way, the console listing is very 
important and should be included with 
the SPR. 


On the VAX-11/78@ console terminal, 
enters: 


“Pp 
HALT 
@CRASH 


On the VAX-11/758 console terminal, 
enter: 


D/G F FFFFFFF 
D P 1FGBBR 
Cc 
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WRITING SPRS (CONT) 


Executive 


Devices 


Files 


Intermittent 


This will cause the system to bug- 
check in what is recognized by VMS 
developers as a forced crash. 


A description of the currently 
running workload should also be 
included. 


If the user suspects a problem with 
executive code, include the active 
values of the system parameters. 
These can be obtained by invoking 
SYSGEN and entering both the SHOW/ALL 
and SHOW/SPECIAL commands. 


A machine readable copy of the source 
program showing the problem plus 
libraries, require files, and build 
files should also be included, if 
possible. 


Include a copy of the error log at 
the time of the problem.** 


For any suspected device or device 
driver error, include a copy of the 
error log at the time of the 
problem.** 


If the problem appears to be with a 
file, information (DIRECTORY/FULL) on 
that file and its directory should be 
included. If possible, include a 
machine readable copy of the file 
itself. 


For a problem that is intermittent 

or that cannot be reproduced, include 
a copy of the error log at the time 
of the problem.** 
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WRITING SPRS (CONT) 


Problem 


Command language 
interpreters 


Job controller 


Librarian 


Linker 


DECnet 


Information to Include 


When submitting an SPR on a command 
language interpreter, it is important 
to show all symbols (SHOW SYMBOL/ALL/ 
GLOBAL) and logical names (SHOW 
LOGICAL/ALL) defined on the system. 


If the job controller aborts, it will 
print a message on the console and 
write a file named SYSSSYSTEM: 
SNAPSHOT.DAT. The user should 
include the console printout and a 
machine readable copy of the 
SNAPSHOT.DAT file. 


If the user encounters a problem with 
the LIBRARIAN, include the following 
information: 


1. A machine readable copy of the 
library itself 

2. Machine readable copies of all 
input files to the library 

3. Information (DIRECTORY/FULL) on 
the library file 

4. Information (LIBRARY/LIST/FULL) 
on the library contents 


If the problem can be duplicated at 
will, include the scenario and any 
command files used. 


If the user encounters a problem with 
the LINKER, include machine readable 
copies of the object files and 
libraries used in the link along with 
a full map (LINK/MAP/FULL) . 


For a DECnet problem, supply configu- 
rations of the systems involved in 
the problem. This information should 
include the version numbers of the 
operating systems and DECnet, the 
hardware on both systems, and the 
patch level of the DECnet software on 
the non-VMS system, if applicable. 
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WRITING SPRS (CONT) 


Problem Information to Include 


Terminals If the user suspects a problem with 
the terminal driver, provide the 
following information: 


1. A list of terminal character- 
istics (SHOW TERMINAL) 

2. The type of terminal 

3. The type of modem (if any) 

4. Any special front end equipment 

5. Any unusual terminal configu- 
ration 


If the problem involves remote file 
access, it is often useful for the 
maintainer to know if the same or a 
similar operation can be performed 
from a different account, or with 
the source and destination nodes 
reserved. 


Compiler/assembler If the user encounters a problem 
with the assembler or a compiler, 
include the source program that 
caused the problem. (It is very 
important to include all require 
files and libraries that are refer- 
enced by the source program, also.) 


It is especially important to limit 
the scope of the problem when sub- 
mitting SPRS on compilers. 


Include the version number of the 
compiler and the version number of 
the operating system. 


*The raw data file (SYSSSYSTEM:SYSDUMP.DMP), not the formatted 
output from the SDA utility, should be included. Formatted 
output usually does not include all the information needed to 
solve the problem. 


**The raw data file (SYSSSYSDISK:[SYSERR] ERRLOG.SYS), not the 
formatted output from the SYE utility, should be included. 
Formatted output often does not include all the information 
needed to solve the problem. 
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WRITING SPRS (CONT) 


The following SPR priority explanations should be used as a 
guideline for determining the priority of an SPR: 


l. 


Most production work cannot be run. Functions/jobs~ that 
are not usable are a major use of system, system will not 
boot, necessary peripherals cannot be used as intended. 


Some production work cannot be run. Certain 
jobs/functions are not usable, performance degraded, 
installation has insufficient excess capacity. 


All production work can be run with some impact on user. 
Significant manual intervention required, extra 
procedures, performance degraded but installation has 
excess capacity. 


All production work can be run with no significant impact 
on user. Problem can be easily patched, simple bypass 
procedure exists. 


No system modifications needed to return to normal 


production. Suggestion, consultation, documentation 
error. 
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GENERAL NOTES 


VAX-11/750 TROUBLESHOOTING TIPS 


When troubleshooting, place the console power-on action switch 
in the HALT position. If you do not, the CPU will try to 
reboot if a CPU halt occurs for any reason. 


If the console prompt does not appear when power is turned on, 
insert the RDM module and type D. The RDM prompt (RDM>) 
should appear. 


Stop the clock by typing 'STO' followed by a carriage return 
(<RET>). The address of the last control store location 
accessed will be printed. If the address is 96, dc low is 
asserted. I£ the address is X8XX, ac low is probably asserted 
and the microcode is in a loop waiting for it to deassert. 


First ac low is asserted by the power supply. The memory 
controller then asserts it until all memory locations have 
been cleared. Typing 'TRACE<XRET>' after the RDM prompt prints 
a trace of the last 64 control store addresses referenced. 
This is very useful if the CPU is hung in a loop. 


Turn off cache (>>>D/I 25 1<RET>), then try to examine = and 
deposit locations in memory and on the UNIBUS from the console 
prompt (>>>). Also examine and deposit the RH75@ if one is 
present. 


If memory cannot be examined from the console prompt, type D 
and see if it is accessible from the RDM prompt. This should 
determine whether the CMI and memory are working or not. 
Remember, UNIBUS locations cannot be accessed from the RDM 
prompt. 


The UNIBUS exerciser terminator (UET) is always present on the 
first UNIBUS, so it should be possible to examine or deposit 
the address register at location FFF46@. (The location is 
FBF46@ for the internal programmable exerciser control (IPEC) 
on the second UNIBUS.) The console default should be _ set’ to 
physical addressing and word mode when accessing to UNIBUS 
address space, which is "1111 11XX XXXX XXXX XXXX XXXX"_ where 
X makes up the 18-bit binary address. (See Chapter 2, UBI and 
SUB Registers.) 


Run a parity test on the control store by typing 'PAR @' from 
the RDM prompt. This checks control store parity in 
sequential locations starting with location 6. A halt with a 
parity error in any address other than 17FD (hex) indicates a 
problem in the control store. 
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GENERAL NOTES (CONT) 


18. 


Always run the DPM microdiagnostics before the 
microdiagnostics. (See Chapter 6, RDM Installation Tests.) 


Make sure that the system has the latest revision microcode 
and the latest FCOs are installed. This can be checked by an 
examine of the SID register (>>>E/I 3E <RET>). The bit fields 
of the SID register are as follows. (The revision levels 
shown are current as of the date of this document.) 


Bits <31:24> = Type code (the VAX-11/75@6 = 2) 
Bits <15:88> = Microcode revision (currently = 5E) 
Bits <87:00> = Hardware revision (currently = 3) 


Refer to Speed Bulletins 174, 175, and 287 for latest FCOs’ to 
date. 


The current revisions for microdiagnostics are: 


ECKAA - Rev. 6.9 Microdiagnostic Monitor (MICMON) 
ECKAC —- Rev. 5.8 Micro MIC 


ECKAM does not test the first memory array module. The first 
256-kilobyte array is tested by the MIC microdiagnostics. 


Earlier versions of ECKAM may not report single bit errors or 
find some dual addressing errors. Check periodically to find 
out when the updated version will be available. 


Cache parity errors in the VAX-11/75@ cause a machine check to 
occur at location SCBB +4. This can be treated as a fatal 
error. Unlike the VAX-11/788, the VAX-11/758@ does not attempt 
to obtain good data from memory on a cache parity error. 
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GENERAL NOTES (CONT) 


DW750 INSTALLATION 


The DW75@ is typically installed in slot 7 of the extended hex 
backplane to make cable routing easier and to place the SUB at 
first priority in the bus grant chain. 


CAUTION 
Refer to the DW75@ installation procedure 
that specifies use of the VELOSTAT mat kit to 
prevent damage from static discharge. Also 
see figures and tables in Chapter 8 under the 
headings Bus Grant Chain and Continuity 
Jumpers and MBA Installation Jumpers. 


If one or more RH75@ MASSBUS adapters are already in place, they 
must be moved down one slot and one CMI ARB level as shown in the 
following examples. 


Example 1: MBAs Before DW75@ Installation 


Base CMI ARB 
Slot Device Address Level 
7 MBA @ F28000 ARB 3 
8 MBA 1 F2A000 ARB 2 
9 -- (Spare) ARB 1 


Example 2: MBAS After DW7598 Installation 


Base CMI ARB 
Slot Device Address Level 
7 SUB F328000 ARB 3 
8 MBA @ F28000 ARB 2 
9 MBA 1 F2AG00 ARB 1 


UNIBUS EXERCISER (UBE) ON THE SECOND UNIBUS 


The M7855 UBE module may be plugged into an SPC slot in the second 
UNIBUS expander box to test cabling and connectors. 


UBE Base CMI Address: FBF@0@ (770908 octal) 


UBE Vector: 519 
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PRIVILEGED IPR AND MTEMP FUNCTIONS 


| REGNO RSRC ASSIGNMENT/PURPOSE 
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PO LENGTH REGISTER 

P1 BASE REGISTER 

P1 LENGTH REGISTER 

SYSTEM BASE REGISTER 
SYSTEM LENGTH REGISTER 
NEXT INTERVAL REGISTER 
MEMORY MANAGEMENT TEMP 4 


Zoe anNanswn- 0 


a at ot otk 
OnhW ND 


F REGNO MSRC ASSIGNMENT/PURPOSE 


DUAL PORT TEMP 0 

DUAL PORT TEMP 1 

DUAL PORT TEMP 2 

DUAL PORT TEMP 3 

DUAL PORT TEMP 4 

DUAL PORT TEMP 5 

DUAL PORT TEMP 6 

DUAL PORT TEMP 7 

M S-PAD TEMP 8 

M S-PAD TEMP 9 

M S-PAD TEMP 10 

ERROR CODE, MEM FAULTS & ARITH TRAP 
FPD PACK ROUTINE OFFSET 

MEMORY MANAGEMENT TEMP 0 
SYSTEM CONTROL BLOCK BASE 
SOFTWARE INT SUMMARY REGISTER 


Zoe aranaerwn-o 


=> —_ 
anPron 
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RSRC ASSIGNMENTS 


RAM-R OPERATION 
REGISTER 
TEMPO-TEMP13 
MM.TEMPS5 
MM.TEMP1 
RO-R13 

SP 
RTMPGPR 
KSP 

ESP 

SSP 

USP 

ISP 

PCBB 
MM.TMP2 
MM.TEMP3 
POBR 

POLR 

PIBR 

PILR 

SBR 


SLR 


SPNICR.SPICR 


MM.TEMP4 


TK-3060 


264 


RSRC ASSIGNMENTS (CONT) 


RSRC <5:0> RAM-R OPERATION 
HEX REGISTER 

TEMP.R 

DST.R 

IPR.R 

CRP.R 

(TEMPO) 

(TEMP7) LONLIT 


(TEMPO) ZERO 


(TEMPO) ZERO.CLRRBSP 


TEMP.ROR1 


DST.POR1 


IPR.ROR1 


GPR.ROR1 


TEMP.R+1 


DST.R+1 


IPR.R+1 


GPR.R+1 


TK-3061 
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MSRC ASSIGNMENTS 


MSRC<4:0> RAM-M OPERATION DESCRIPTION 


HEX REGISTER 


TEM PO-TEMP10 MICROCODE TEMPORARIES 

ERRCOD . ERROR CODE 

F POOFFSET FPD PACK ROUTINE OFFSET 

MM.TEMPO . MEMORY MANAGEMENT TEMP 

SCBB . SYSTEM CONTROL BLOCK 
BASE 

SISR SOFTWARE INT SUMMARY 

TEMP.R . MTEMP INDEXED BY RNUM 

TEMP.R +1 MTEMP INDEXED BY RNUM+1 

(TEMPO)* MBUS <--MDR 

(TEMPO)* MBUS <--WDR 

(TEMPO) PSHSUB WRITE -- TO RBS 

(TEMPO) PSHADD WRITE + TO RBS 


(TEMPO) WBUS RNUM WBUS <-- RNUM 


(TEMPO)* XB.PC PC+1 MBUS <-- XB, PC<-- PC+! SIZE 


(TEMPO)* MA MBUS <--MA 


PC BACK MBUS < -- PC BACK 
(TEMPO)* PC MBUS < - - PC 
(TEMPO)* VA MBUS <-- VA 
(TEMPO) READRBS READ RBS 
(TEMPO) RNUM WBUS RNUM <--WBUS 
(TEMPO) WB RBSP WBUS < - - RBSP 


(TEMPO)* TB MBUS <-- TB DATA 


TK-3079 
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L9C 


3 


3498 
3499 
7500 
7501 
2502 
3503 
3504 


CMT094.MCR 
CHARTS.MIC 


MICRO2 1(01) 1-SEP-82 13333309 CLOKX Rev 9.01, Clock rate = 160ns 
CHARTS,.MIC 
3494 TOC “CHARTS.MIC"® 
3495 TOC “REVISION 19.0% 
3496 : JeHeom, G.Koeckhoven, C. E. MCDOWELL, P. R. 
3497 
. Revision History" 


Fill in data for IPR 3F 

Change some documentation and add a few charts 

Correct some documentation 

Add machine check logout and memory control and status registers. 
Initial release. 


GUILBAULT 


SLYVHO 


89¢ 


3505 
3506 
2507 
3508 
3509 
3510 
7511 
3512 
7513 
7514 
3515 
3516 
3517 
7518 
7519 
2520 
3521 
3522 
7523 
3524 
3525 
3526 
3527 
3528 
3529 
7530 
7531 
3532 
3533 
3534 
3535 
7536 
3537 
7538 
3539 
3540 
7541 
3542 
3543 
3544 
3545 
7546 
3547 
3548 
7549 
7550 
7551 
7552 
7553 
3554 


toc * 
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Macro Level Charts : PSL Chart" 


FO O00 0 8 000 6 80 8 8 C8 SOO O88 OF OOO OS SO STS STR TeTeTeweeeesseocuasees 


| PSL i 
Feet etpoeerefoefefowefoees}¢ ef coecoswee ef eevee swoseseeenfoef¢eqoepoepasceasezsy 
131392 2121212 212 213212 11 1 111 2111 1 1 «0 OFO0J0J0I0I0 0 0 O01 
111019 8171615 413 21110 9 8 7615 4321 0 9 8I7I6I514413 2 1 OI 


CITI M FFITI-C I P EMI ! IDIFITITINIZIVICI 


IMtP!] B IPIS! UI R UBI IPL t MBZ ivivivi | do pba 
[ti 2 iD! | RetEV UZ I trrrrerdea 
Hote tere tataterepocn tat ec cew een paca ecwwscwesaretpopotetoponenonasy 
| PSW { 
po cc ewww ewww nnn ewwneren coer enent 

BITS DESCRIPTION 

330 Condition Codes 

4 Trace enable 

5 Integer Overflow trap enable 

6 Floating Underflow trap enable 

7 Decimal Overflow trap enable 

1538 Reserved to Digital, must be zero 

20316 Interrupt Priority Level 

21 Reserved to Digital, must be zero 

22:23 Previous Mode 

25324 Current Mode 

26 Interrupt Stack 

27 First Part Done 

29328 Reserved to Digital, must be zero 

30 Trace Pending 


31 Compatibility Mode 


(LNOOD) SLYVHD 


69¢ 


~TOC “ Macro Level Charts : Internal Processor Registers" 


Re Ne Ne Me Ne Se Te Te Te Te Te Ve Te Ne Ne Te Ve Ve Te Te Te Te Ne Ne Te Te Le Te Te Te Ye VO Se Te Te NS Ne Ne Ne We Te Te Te Te Te Te SO Ne Se 


$9 2229S CO CO OC OOS OO OC OOOO OOS © © OS 68 600 S88 2S OSS OS 88 OO SOS OO SC OO @ OC CO 8 8 6 89822422 2S CS SO C288 OSS 8S 8 BOSS T2SCOSTTSTTTS8285 T8200 4 


| COMET IPR’S i 


$8 CO ww OO OO © $ OO $8 SOS C0 OS 68 88 06 0 OS OO 8 8 0 Ow 8 OO OS $28 28 O28 2 TOSS S2OF SSF SO SATE TSS TOASTS TeV TST e Be VEZ FFT eeenaeeeee4 


1 IRW] | {RWI 1 
I | | | I 
$0 Dew Oe OO fw f 6000 6 8 6 8 0 88806 OOF OO Sw OO OSS SO OOO} 28 8 0S 0 OOO & $8} 2208 CCC OTS BS OB SS CEOS SC eS Cee eee Zeeaeen+ 
100 KSP I | KERNEL STACK POINTER { 20 RXCS ] { CONSOLE RECEIVE CONTROL/STATUS J 
$01 ESP ! 1 EXECUTIVE STACK POINTER 121 £RXDB {RO} CONSOLE RECEIVE DATA BUFFER | 
{ 02 SSP I | SUPERVISOR STACK POINTER 122 tTxcs ] { CONSOLE TRANSMIT CONTROL/STATUS t 
1! 03 USP | | USER STACK POINTER | 23 TXDB {wO} CONSOLE TRANSMIT DATA BUFFER | 
1 04 Ise t ! INTERRUPT STACK POINTER | 24 TBOR I | TRANSLATION BUFFER DISABLE REGISTER | 
{ OS Reserved | | 1 25 CADR t | CACHE DISABLE REGISTER { 
1 06 Reserved | | 1 26 MCESR | | MACHINE CHECK ERROR SUMMARY REGISTER|I 
{ 07 Reserved | | { 27 CAER | | CACHE ERROR REGISTER | 
1 08 POBR I { PO BASE REGISTER 128 Accs JRO} ACCELERATOR CONTROL/STATUS REG | 
{ 09 POLR | { PO LENGTH REGISTER 129 Reserved | | | 
| OA P1BR J | Pi BASE REGISTER | 2A Reserved | ] { 
{1 OB PiLR I t P1 LENGTH REGISTER 1 2B Reserved | ] { 
1 0C SBR j | SYSTEM BASE REGISTER 1 2C Reserved | | ] 
1 OD SLR j | SYSTEM LENGTH REGISTER {1 2D Reserved | | t 
1 OE Reserved ! | | 2E Reserved {| 4 ' 
| OF Reserved | | | 2F Reserved | f{ J 
110 PCBB ' | PROCESS CONTROL BLOCK BASE 1 30 Reserved | ] | 
{11 SCBB J | SYSTEM CONTROL BLOCK BASE 1 31 Reserved | ] | 
{#12 IPL | | INTERRUPT PRIORITY LEVEL 1 32 Reserved | | j 
{ 13  ASTR | | AST LEVEL REGISTER 1 33 Reserved | | t 
1! 14 SIRR tWO] SOFTWARE INTERRUPT REQUEST REGISTER | 34 Reserved j ] | 
115 SISR I | SOFTWARE INTERRUPT SUMMARY REGISTER | 35 Reserved | j 1 
116 Reserved | | | 36 Reserved | | I 
117 CMIERR (PO! CMI ERROR KEGISTER 1 37 IO RESET (WO! INITIALIZE UNIBUS \ 
118 Iccs | 1 INTERVAL CLOCK CONTROL/STATUS 136 MME i 1 MEMORY MANAGEMENT ENABLE f 
119 NICR IWO| NEXT INTERVAL COUNT REGISTER 139 TBIA 1WO}] TRANSLATION BUFFER INVALIDATE ALL I 
1 1A ICR (ROl INTERVAL COUNT REGISTER 1 3A TBIS f!wO}] TRANSLATION BUFFER INVALIDATE SINGLE| 
| 1B TODR | | TIME OF DAY REGISTER { 3B TB DATA | | TRANSLATION BUFFER DATA I 
! 1C CSRS I { CONSOLE STORAGE RECEIVER STATUS 1 3C Reserved | ] | 
1 1D CSRD IRO| CONSOLE STCRAGE RECEIVER DATA § 3D PMR ! | PERFORMANCE MONITOR REGISTER { 
1 1E CSTS I { CONSOLE STORAGE 1RANSMIT STATUS 1 3E SID 1RO i SYSTEM IDENTIFICATION [ 
|} iF CSTD twO} CONSOLE STCRAGE TRANSMIT DATA |} 3& TBHP 1WO{ Probe tb for tb hit J 
fF eee wee m www wesw peepee meow ee eww ens Cee ew en we eee ese es ew np ewes mmc wenee fon} aeeees eee sensswasenes seesaw escersowsnst 


FO 9098 © O88 2 OOS O SOS SST SO BS SSS CSS SS SST FSF FFF Feeeeeeeanecaeeneu4 


t System Identification t 


$0 OOS OS OO BEET Of OOS BOS SCOTS SOS} BETZ T eFC Tet Teen} One seseeeeneaau+} 


13322222 2122221114181 11:112100I0000000i~0i 
11098765 413210987615 432109 817654321 01 


Pee onset ese wows e4+ weet ea see eB eee ee4¢ Pewee weeeceeenee fee eeeceaneesaeanw+} 


10000001010 000000 0) Micro Rev | Hardware Rev | 


$e ee ete Cee PSS SFO fe CSE Ce SOTO HTFS f PSS TAF TeBsee+oawrenanesenena24 


(LNOS) SLYVHO 


Ole 


3606 
3607 
3608 
7609 
3610 
7611 
3612 
7613 
7614 
3615 
7616 
2617 
3618 
3619 
7620 
7621 
3622 
3623 
3624 
3625 
3626 
3627 
7628 
3629 
7630 
3631 
3632 
#633 
3634 
2635 
3636 
3637 
3638 
3639 
3640 
3641 
7642 
3643 
3644 
3645 
7646 
3647 
3648 
3649 


«TOC * Macro Level Charts 
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3 Memory Status & Control Registers® 


F000 OO OF OO 8 0 888080 0 8 OS 60028802 8S SOS SESS SESS SSCS S FBSA HATH 828F 


| CMIERR CMI ERROR REGISTER IPR #°X171 
FO 00 6 60000 00 88 8 000288 OS OOS S08 28 08S SSE SON FSH BFOHHCCTECSTFFAEa4 
PSESTZIZIZISAAIVUZI[SUJSLZULAAULIDLIALLIELILEAILIOLOLOLOLOLOIOLOIOIO! 
HLLOLIIGITIGISI4AIZSIZILIOISIGITIGISI4IZIZILIOISISITIGISI4I3I2ZILIOI 
FOF etetaetagagoegatatepotetusupegoet¢utetupugogopugegugepopopopoyoses 
t | CMIDIS| SHR | RLTO | TBGPR | TBHIT | BER | 
$0002 08806 O00 C08 FOTO OOO wf COO OOOO 4 BORE BOSS DEBT HCSfeweBZeeefaaceseses 
fttuod Prete treed 

Disable CMI = 1 eeere--4 | 1 ft | 
Read = 1, Modify = 0 ----+ {| [ I 
Virtual = 0, Physical = 1 -+ | | 
teecenensy | 

Saved CPU Mode <1:0> { ! 
+ 


gFoeoeevoceneen 


I 
Read Lock Timeout = 1 evewerceewweeswwny | 
TB Gi Tag Parity Error eeeeeveoeseoeaueae+ { 
TB G1 Data Parity Error cvcweeonenswocunoncccey 
TB GO Data Parity Error e--seewennnwenwenenccce 


i 
t 
! 
t 
1 
I 
! 
! 
t 
t 
' 
+ 


1 
TB Hit on last reference (GO or Gi) seeeereesenseceecrny | 
Memory Error (Timeout, error) 28S 28ST SOR SC BST SeFCaeensese4 1 
Uncorrectable Error 88 O08 OS OO OO S8 288 SSHBTSASSSSTODSBASAOSS | 


Lost Error S288 8S SC O88 SOTO BESS SOTSOSHSSSSCOSSC ST SSCS B eC eeeeeeuKunse4 


t 
t 
! 
t 
t 
! 
t 
t 
| 
I 
t 
1 
1 
t 
! 
I 
! 
+ 


Corrected Read Data “weeeeeesceeeoewessenvescoeuncewesaneowenesoon 


F000 06 6 BOOS OC © OF 8S 8 6 00S OSS 08 OOS OFS 28888 SSS SSES SOSH SBSZABSTGC004 


{ MCESR MACHINE CHECK ERROR SUMMARY REGISTER IPR @°X26) 
Pe 08 O06 OO 80S 06S OH OH OS SS 8S SE SCSSTTSSSSSTSSSHSVVTFSFFZSCSTFCHBSUZBFCCS+ 
133222222222211%1:11132%13121000000000i0% 
1098765432109876543210987654321 O 
Fetetetesoepoetuepoesopeqo so susogegesesesegutopoegososyusogosopupopuges 
i MBZ oe | 
‘ita 
BUS ERROR, Refer to Bus Error Register or CMIERR e=eeeee4 | | | 
TB PARITY ERROR, Refer to CMIERR sceeceecewnewcoseesoeccosey | | 


MBZ OOO OSS SOO © OOO OO OO 6 OOF 24S OOS SSESHHSSHSHHLLS SS SSSSBOseeeee0nu4 { 


XB fetch for ISTRM = 1, Operand Fetch = 0 seeweesoeoworocas 


(LNOS) SLYVHO 


LLe 


3650 
2651 
3652 
3653 
7654 
3655 
3656 
3657 
3658 
3659 
3660 
3661 
3662 
3663 
3664 
3665 
3666 
3667 
3668 
3669 
3670 
3671 
3672 
3673 
3674 
3675 
3676 
3677 
7678 
3679 
3680 
3681 
3682 
3683 
3664 
7685 
3686 
3687 
7688 
3689 
3690 


we Te Te Te Te Te Te Te Te Te VE VE DS TE Be VE Ne Ge Te Ne Te Te Te Te Be Te Te To Te Be Se Te Ne Te SO TE Te Ve To Te DS 


FO 0880020 CO 66 6 8808 CO 8 6982S 8S OSS OSS 204 28S SCS 22 OSSS SABO HSBeeFeee4 


| TBDR TRANSLATION BUFFER GROUP DISABLE REGISTER IPR #°X241 
FO S06 SO SOOO OS OC OF OC 0086888 CSS SS OHH SFOESSS S828 S82828 SSCS 8CC OFZ CEES 
13332222222222%111:1:11311000000000i 08 
1098765432109876543210987654321 01 
Ft Fogesopnsoguszwepotosos¢oesqosepopepoespoepusosagayotposoposapoposugoy 
| MBZ tetoue 
er | 
Random Replacement, 1 = Force Replacement wewmewenooy | | | 
Replace Group 0, 1 = Replace Group 1 eeewweeweveceeseseny | | 
Force MiSS GrOUP 1 cere wwnesmwnntenmewenwcewsnwwecnwnsceey | 


Force Miss Group Q semveveeeoocoeeeere seme eeecowneeesoesareeny 


a 
aun i 


FS OO OOO 6 OO 88 OC 6 800 88 8 O82 2 OB SSS SSAA HSSHOHSAMASHOSSSHSOSFSSSCACEeS 


{ CADR CACHE DISABLE REGISTER IPR #°X25| 
90 000 8 00 OSS WOO OOS 8 08 08 0 88S 088288 08S SSO 2 DCOHBTTASSASHOBBOBSSeaas 
1333222222222211i11%111311:1:1000000000i~0% 
1098765432109876543210987654321 01 
FOPEFO SOF OF HSS Fe se sqese soe stoesgoespespesqeseposgetqosepusugogusyeyopopoesyopos 
t MBZ ii 
FO 000 8 0 08 6S 06 00 S08 00808 SS 08S OSS S OSS HOSS BSSS TET OSAZSTBSEESef¢e4 


1 = CACHE OFF exuwwceoewoceweeeceeece ses eess ceewe seer eeseeooessesoes} 


FOO 0 8 08 8 8 00 6 OOO © 008 OS 088 6 O86 6 88S 8 SSC SO OS OSES SFB OTOBSEHOTBFFBOeS 


| CAER CACHE ERROR REGISTER IPR #°X27 | 
FOO 8 08S OO 68 BODES 8288 OSE SO OS SF SHAS OSSEHONBZAETOLZASSY 
13322222222222421121214123131413112100000000001 
11098765432109876543210987654321 01 
Fete totetasagetoetetaetatetoatogetotatutadgatugegupoetqusutopep¢epetutasy 
' MBZ (ire 
PO 0 88 OO 0 OO 6 OO 8 O82 O 6 OSS 8 O82 SOT SS 8ST EHOSSATHHSHSHGOBETOTFAeeY 
oe 
Cache Tag Parity Error cenwnnewewoweseewemewwcnnweneenecny | | | 
Cache Data Parity ETror cooseeecwcnecmwrenneensoeseensennnny | | 


Lost Error OO OOOO POOR OOOO PAB SR SSE RSS Sew ee we Sees eees=eeneney | 


Cache Hit 0000 8008 00 000 OOOO HOS OO PO BOOS OHSS BH OOnewEBAASeCBeBey 
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ole 


3691 
2692 
7693 
3694 
3695 
7696 
7697 
3698 
3699 
3700 
3701 
3702 
3703 
3704 
7705 
3706 


we Ye TE Te NE Te Ge TO TSE TO TE Te Ne Te Te @ 
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(SP) 
(SP)+4 
(SP)+8 
(SP)4C 
(SP)+10 
(SP)+14 
(SP)+18 
(SP)41C 
(SP)+20 
(SP)+24 
(SP)+28 
(SP)+2C 
(SP)+30 


: Machine Check Logout Stack*" 


MACHINE CHECK FXCEPTION STACK LOGOUT TABLE 


LENGTH PARAMETER 
SUMMARY PARAMETER 
VA 

PC at time of error 
MDR 

SAVED MODE REG 

RLTO 


00000028 
0000000X 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
0000000x 
0000000X 
0000000xX 
0000000x 
0000000X 
0000000X 
XXXXXXXX 
XXXXXXXX 


SUHMARY PARAMETER 


= CS Parity Error 

Memory Error, Cache Parity, 
Time Out, or TBUF parity 
Hicro-sequencing error, 
entered filler micro-code 

= Bad IRD 


J n N= 
“ 


(LNOS) SLYVHD 


ele 


3707 
7708 
7709 
3710 
3711 
#712 
7713 
3714 
3715 
7716 
3717 
7718 
3719 
7720 
$721 
3722 
3723 
3724 
#725 
#726 
3727 
7728 
3729 
3730 
3731 
7732 
3733 
3734 
3735 
3736 
3737 
3738 
3739 
3740 
3741 
3742 
3743 
3744 
3745S 
3746 
3747 
3748 
3749 


Re Ve Te Te Te To Te Ve Te Te Te Ve Ve Ve Te Ve ve Ve Te TE Ve Te Te Te Ve Te Te TE Ne Ve Se Te Se Te Ne Ne Te Te Te TE Te TO NO 


$0 088 C 8 OO OO OOO O&O 8 OOOO OO OOOO FOSS SSSSCSSHSSSCSSSTF®CVSSFF SEF ease} 


1 RLTO READ LOCK TIMEOUT REGISTER “X18(SP)I 
$0 SO 800 OO OOO OO £08 8 OO 8 O08 28 BOOS SOS OS SESS SS SO SOSH SSSTSH BAZ VFFFST2ee4 
133222222222211111311%1:110000000000i 
109876543210987654321098765432i1 01 
Fotetatetetaetaotatetetutetat¢agetototetotatetetpetotopetetutqe¢eg¢otet 
| MBZ | 
FO 8 028 OS OOOO OO OS OO © 86 8 8 8 OO BOS OOO 8 C OS HOSSHSSTBSSHSSBSSTSSTSSFOCHTHSCHYES 
t 
Read Lock Time Out on CHI] seaeweeeewecewscwwwonneescrannwoneneay 


FO OOS OO COO 0 08 0 6 8 8 6800S OOOO OC OO 28S BSS S822 SSVSSSSTOHSBSCBHBZ®ZeRS 


| SMR SAVED CPU MODE REGISTER “X14(SP) | 
FO 0 8 00 008 OOO OOO OO 8S 6 OOOO OO 088828 28H S228 HS SSS2SOHUSSeCeReseceucoun+ 
13332222222222141111141414111410000000000! 
1098765432109876543210987654321 0! 
FOF osm tetepoegegegegetogesegospeqegetegugetegeg¢agegoegetasuagupoq¢ugusy 
1 MBZ ‘irnrto 
| 
Read Reference = 1, Modify Reference = 0 ceeeeseweccesnrey | | | 
Virtual Reference = 0, Physical Reference = 1 cesencereecensy | | 


Saved CPU Mode <1:0>, 00 = Kerne] seeenensweceeewansceseccoeny | 
O01 = Exec eeeeece er econ emeesoeeoeeeneecs+ 
10 = Supervisor 
11 = User 


FOO 6 OO 6 OO 0 OO 08 SO 8 2 OOS SS SSS SC HSSSKSHSSSVSHAVSSFSVSFZ@GeeenNeeveeae4 


| BER BUS ERROR REGISTER “X24(S5P) 1 
PO OOS CO OO 6 OO OO OO 8 8 6 6 OOO FO 8 BOS 6 OOS SSS SS SSVOSSABSSSSeCeCBeHee0e0ea24 
133222222222211114:1:11313:11000000000~0;i 
1098765432109876543210987654321 O} 
Fotetatetegatetotatetotetetetetetetetetepo¢etetetutotetetateteteot 
| MBZ 1'etet 


$00 00 SO OS OOS SO 6 608 082 C 88S SBOE SOSSSOSSTEHSSTSSOSSCBTFFePTOBeauws 


Memory ELroLr eee eee eee eee cece eeee cesses ew eeeewesewessooes+ { { | 


LoSt Error error eese cece ce wee ees se eee cee eee eeseeeseaseaecenae+ { 


Corrected Data ELror eeeeeeeeese ec veeeseenesoces cess seeeesousonnt+ 


(LNOO) SLYVHD 


vle 


3750 
3751 
3752 
3753 
3754 
3755 
3756 
3757 
3758 
3759 
3760 
3761 
3762 
3763 
3764 
7765 
3766 
#767 
7768 
3769 
3770 
#771 
3772 
3773 
3774 
3775 
3776 
#777 
3778 
3779 
7780 
3781 
3782 
3783 
3784 
3785 
3786 
3787 
3788 
7789 
3790 
3791 
3792 
3793 
3794 
3795 
3796 
3797 
3798 
3799 
3800 
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Vector 


SCBB+0 
SCBB+4 
SCB8+8 
SCBB+C 
SCBB8+10 
SCBB+14 
SCBB+15 
SCBB+1C 
SCBB+20 
SCBB+24 
SCBB+28 
SCBB+2C 
SCBB+30 
SCBB+4+34 
SCBB+40 
SCBB+44 
SCBB+48 
SC8B+4C 
SCBB+54 
SCBB+60 
SCBB+84 
SCBB+88 
SCBB+8C 
SCBB+90 
SCBB+94 
SCBB+98 
SCBb+9C 
SCBB+A0 
SCBB+A4 
SCBB+A8 
SCBB+AC 
SCBB+AD 
SCBB+34 
SCBB+88 
SCBB+BC 
SCBB+CO 
SCBB+F0O 
SCBE+F4 
SCBB+FU 
SCBB+FC 
SCBB+110-1D8 
SCBB+200 


MACRO VECTOR 
MACRO VECTOR 
MACRO VECTOR 
MACRO VECTOR 


Macro Level Charts 


s System Control Block*® 


Description IPL 
Not Used = 
Machine Check iF 
Kernel Stack Invalid iF 
Power Fail 1E 
Reserved Opcode - 


Customer Cpcode XFC 
Reserved Operand 
Reserved Address Mode 
Access Violation 
Translation Invalid 
Trace Trap 

Breakpoint Opcode 
Compatability Mode 
Arithmetic Trap 


CHMK 
CHME 
CHMS 
CHMU 


Corrected Read Data 
write Bus Error 


Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Soft 
Interval Timer 18 


TU-58 


Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 
Interrupt 


or 


HMONDrO ONAN bWNeYew KH Feet tet tte eteretaue 


Receive 14 


TU-58 Transmit 14 
Console Receive 14 
Console Transmit 14 


MASSBUS 


Unibus 


s8ITS<130> 
BITS<1i30> 
BITS<130> 
BITS<1:0> 


WHF Oo 


Frocess Interrupt on 
Process Interrupt or 
Trap to wCS location 
Halt Processor 


I/E 


be ee eo Be Oe ee oe Oo me | 


Kernel Stack unless PSL <IS> 2 1 
Exception on Interrupt Stack 
2001 for service if wCS is present . 


(LNOS) SLYVHD 


Glo 


3801 
3802 
3803 
7804 
7805 
3806 
3807 
3808 
3809 
7810 
7811 
7812 
3813 
7614 
3815 
7816 
3817 
7818 
7619 
7820 
3821 
3822 
3823 
3824 
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3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
3 
3 
3 
3 


Macro Level Charts : Hassbus and Unibus Vector Generation" 


MASSBUS VECTORS 


MDR after CMI WRITE VECTOR from a Massbus Adaptor 


$8000 OOO OC OWS OC 0 O68 6 OOS FOS OS SSSOSSSSSCSHSSSCOSSTSSBZSCSFZeVaFesoenannan4 
193222222222211111111110000000000i 
110987654321098765432109867654321 0 
! MBZ o1r1xxoi1yYyyYo ol 


UNIBUS VECTORS 


MDR after CMI WRITE VECTOR from UBI 0 


Cr rrr error 


! MBZ wo1 22222222 Zi 


FO 00 OO 6 06 6 808 6 OSS 8S BOSSE OSS OSSH SOMES OSCEST FOSBOS FAT SC CaM fFeweBeZe+ 


MDR after CMI WRITE VECTOR from UBI 1 


F060 0 0 0 0000 SSS 6 88886 COS SS ASH SSS OSHS THSCSFOS CS BAF eesee sen Cverees+ 


| MBZ 1022222222 721 


F000 606 08 O60 OO OS O82 SCO OF OBO SCO SOTO SOOSESFOSSTAL TFC SSCS Owseeee+} 


XX = The encoded priority plug BR. XX = 00 for BR4 
= O01 for BRS 
= 10 for BR6 
2 11 for BR? 

YY = The MBA address juasper selection. 

YY = 00 for MBA 0 
= 01 for MBA 1 
2 10 for MBA 2 


Z2ZZZZ22Z = The Unibus vector 


(LNOSD) SLYUVHS 


Ql? 


3825 
3826 
3827 
3828 
7829 
3830 
7831 
3832 
3833 
7834 
3835 
3636 
7837 
7838 
7839 
3840 
7841 
2842 
#843 
3844 
3845 
3846 
3847 
3848 
7849 
3850 
3851 
3852 
3853 
7654 
3855 
3856 
7857 
7858 
3859 
3860 
3661 
3862 
3863 
3864 
3865 
3866 
3867 
7868 
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ACBB 
ACBD 
ACBF 
ACBL 
ACBw 
ADAwI 
ADDB2 
ADDB3 
ADDD2 
ADDD3 
ADDF2 
ADDF3 
ADDL2 
ADDL3 
ADDP4 
ADDP6 
ADDW2 
ADDW3 
ADwWC 
AOBLEQ 
AOBLSS 
ASHL 
ASHP 
ASHQ 
BB 
BBCC 
BBCCI 
BBCS 
BBS 
BBSC 
BBSS 
BBSSI 
BCC 
BCS 
BEQL 
BEQLU 
BGEQ 
BGEQU 


9D 
6F 
4F 
Fi 
3D 
58 
80 
81 
60 
61 
40 
41 
co 
C1 
20 
21 
AQ 
Al 
D8 
F3 
F2 
78 
F8 
719 
E1 
ES 
E7 
E3 
£0 
£4 
E2 
£6 
1E 
1F 
13 
13 
18 
1E 


Tables and charts 


BGTR 
BGTRU 
BICB2 
BICB3 
BICL2 
BICL3 
BICPSW 
BICW2 
BICW3 
BISB2 
BISB3 
BISL2 
BISL3 
BISPSH 
BISW2 
BISwW3 
BITB 
BITL 
BITw 
BLBC 
BLBS 
BLEQ 
BLEQU 
BLSS 
BLSSU 
BNEQ 
BNEQU 
BPT 
BRB 
BRW 
BSBB 
BSBw 
BVC 
BVS 
CALLG 
CALLS 
CASE 
CASEL 


14 
1A 
8A 
8B 
CA 
cB 
B9 
AA 
AB 
88 
89 
c8 
cg 
BS 
A8 
AQ 
93 
D3 
B3 
E9 
E8 
15 
1B 
19 
1F 
12 
12 
03 
11 
31 
10 
30 
1c 
1D 
FA 
FB 
8F 
CF 


CASEW 
CHME 
CHMK 
CHS 
CHAU 
CLRB 
CLRD 
CLRF 
CLRL 
CLRO 
CLRW 
CMPB 
CMPC3 
CMPCS 
CMPD 
CMPF 
CMPL 
CMPP3 
CMPP4 
CMPV 
CMPW 
CMPZV 
CRC 
CVTBD 
CVIBF 
CVTBL 
CVTBW 
CVTDB 
CVTDF 
CVTDL 
CVTDW 
CVTFB 
CVTFD 
CVTFL 
CVTFW 
CVTLB 
CVTLD 
CVTLF 


AF 
BD 
BC 
BE 
BF 
94 
7c 
D4 
D4 
7c 
B4 
91 
29 
2D 
71 
$1 
o1 
35 
37 
EC 
Bi 
ED 
0B 
6C 
4c 
98 
99 
68 
76 
6A 
69 
48 
56 
4A 
49 
F6 
6E 
4E 


Instruction Name 


CVTLP 
CVTLW 
CVTPL 
CVTTP 
CVTPT 
CVTPS 
CVTRDL 
CVTRFL 
CVTSP 
CVTHB 
CVTWw 
CVTWF 
CVTwL 
DECB 
DECL 
DECH 
DIVB2 
DIVB3 
DIVD2 
OIVD3 
DIVF2 
DIVF3 
DIVL2 
DIVL3 
DIVP 
DIVW2 
CIVw3 
EDITPC 
EDIV 
EMODD 
EMODF 
EMUL 
ESCD 
ESCE 
ESCF 
EXTV 
EXTZvV 
FFC 


vs Op Code®" 


FFS 
HALT 
INCB 
INCL 
INCw 
INDEX 
InSQHI 
INSOTI 
INSQUE 
INSV 
JMP 
JSB 
LDPCTX 
Locc 
MATCHC 
MCOMB 
MCOML 
MCOMW 
MFPR 
MNEGB 
MNEGD 
MNEGF 
MNEGL 
MNEGW 
MOVAB 
MOVAD 
MOVAF 
MOVAL 
MOVAQ 
MOVAW 
MOVB 
MOVC3 
HOVCS 
MOVD 
MOVE 
MOVL 
MOVP 
MOVPSL 


70 
50 
DO 
34 
DC 


HOVO 
MOVTC 
MOVTUC 
MOVa 
HOVZBL 
MOVZBW 
MOVZWL 
MTPR 
MULB2 
MULB3 
MULD2 
MULD3 
MULF2 
MULF3 
MULL2 
MULL3 
MULP 
MULW2 
MULW3 
NOP 
POLYD 
POLYF 
POPR 
PROBER 
PROBEW 
PUSHAB 
PUSHAD 
PUSHAF 
PUSHAL 
PUSHAQ 
PUSHAw 
PUSHL 
PUSHR 
REI 
REMQHTI 
REMQTI 
REMQUE 
resvrd 


resvra 
resvrd 
resvrd 
resvrd 
RET 
ROTL 
RSB 
SBC 
SCAN 
SKPC 
SOBGEQ 
SOBGTR 
SPANC 
SUBB2 
SUBB3 
SUBD2 
SUBD3 
SUBF2 
SUBF3 
SUBL2 
SUBL3 
SUBP4 
SUBP6 
SUBW2 
SUBW3 
SVPCTX 
TSTB 
TSTD 
TSTF 
TSTL 
TSTh 
XFC 
XORB2 
XORB3 
XORL2 
XORL3 
XORW2 
XORW3 


(LNOO) SLYVHD 


Llé 
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ACBG 
ACBH 
ADDG2 
ADDG3 
ADDH2 
ADDH3 
CLRH 
CLRO 
CMPG 
CMPH 
CVTBG 
CVTBH 
CVTDH 
CVTFG 
CVTFH 
CVTGB 
CVTGF 
CVTGH 
CVTGL 
CVvTGra 
CVTHB 
CVTHD 
CVTHF 
CVTHG 
CVTHL 
CVTHWw 
CVTLG 
CVTLH 
CVTRGL 
CVTRHL 
CVTHG 
CVTwH 
O1VG2 
DIVG3 
DIVH2 
DIVH3 
EMODG 


Tables and charts 


EMODH 
MNEGG 
MNEGH 
MOVAH 
MOVAO 
MOVG 
MOVH 
MOVO 
MULG2 
MULG3 
MULH2 
MULH3 
POLYG 
POLYH 
PUSHAH 
PUSHAO 
resvrd 
resvrd 
resvrd 
resvrd 
resvrda 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 


: ESCD Instruction Name vs Op Code(Two byte op codes FDxx)* 


resvrd 
resvrd 
resvra 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrad 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvra 


resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
Tresvrd 
resvrd 
resvrda 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrda 


resvrd 
resvrd 
resvrd 
resvrd 
resvrad 
resvrd 
resvrda 
resvrd 
resvra 
resvrd 
resvra 
resvra 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrad 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrda 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrad 
resvrd 
resvrd 
resvred 


resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrda 
resvrd 
resvra 
resvra 
resvrd 
resvrd 
resvrd 
Tesvra 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvra 
resvrd 
Tresvrd 
resvrd 
Tresvra 
resvrd 
resvra 
resvrd 
resvrd 
resvra 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrda 
resvra 


resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvra 
resvrada 
resvrd 
resvrd 
resvrda 
resvrd 
resvrd 
resvrd 
resvrda 
resvra 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvra 
resvra 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrda 
resvrd 
resvrd 
SUBG3 
SUBG2 
SUBH2 
SUBH3 
TSTG 
TSTH 


(LNOSD) SLYVHO 


Ble 


7912 
7913 
3914 
3915 
3916 
3917 
3918 
7919 
3920 
3921 
3922 
3923 
2924 
3925 
3926 
3927 
3928 
3929 
3930 
3931 
3932 
3933 
3934 
3935 
3936 
3937 
3938 
3939 
3940 
7941 
7942 
3943 
2944 
7945 
3946 
3947 
7948 
3949 
3950 
3951 
7952 
3953 
3954 
3955 
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HALT 
NOP 
REI 
BPT 
RET 
RSB 
LDPCTX 
SVPCTX 
CVTPS 
CVTSP 
INDEX 
CRC 
PROBER 
PROBEn 
INSQUE 
REMQUE 
BSBB 
BRB 
BRNEQ 
BNEQU 
BEQL 
BEQLU 
BGTR 
BLEO 
JSB 
JP 
BGEQ 
BLSS 
BGTRU 
BLEQU 
BYC 
BVS 
BCC 
BGEQU 
BCS 
BLSSU 
ADDP4 
ADOP6 


22 
23 
24 
25 
26 
27 
28 
29 
2A 
28 
2c 
2D 
2E 
2F 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
3A 
3B 
3c 
3D 
3€ 
3F 
40 
41 
42 
43 
44 
45 
46 
47 


Tables and charts 


SUBP4 
SUBP6 
CVTPT 
MULP 
CVTTP 
DIVP 
MOVC3 
CMPC3 
SCANC 
SPANC 
MOVCS 
CMPC5 
MOVTC 
MOVTUC 
BSBW 
BRW 
CVTWL 
CVTWB 
MOVP 
CMPP3 
CVTPL 
CMPP4 
EDITPC 
MATCHC 
Lucc 
SKPC 
MOVZWL 
ACBw 
MOVAW 
PUSHAW 
ADDF2 
ADDF3 
SUBF2 
SUBF3 
MULF2 
MULF3 
DIVF2 
DIVF3 


3: Op Code vs Instruction Name®* 


CVTFB 
CVTFR 
CVTFEL 
CVTRFL 
CVIBF 
CVTWE 
CVTLF 
ACBF 
MOVF 
CMPE 
MNEGF 
TSTF 
EMODF 
POLYF 
CVTFD 
resvrd 
ADAWI 
resvrd 
resvrd 
Tresvrd 
INSQHI 
INSOTI 
REMQHI 
REMOTI 
ADDD2 
ADDD3 
SUBD2 
SUBOD3 
MULD2 
MULD3 
DIVD2 
DIvbD3 
CVTDB 
CVTOW 
CVTOL 
CVTRDL 
CVTBD 
CVTHD 


CVTLD 
ACBD 
MOVD 
CMPD 
MNEGD 
TSTD 
EMODD 
POLYD 
CVTDF 
resvrd 
ASEL 
ASHQ 
EAUL 
EDIV 
CLRD 
CLROQ 
MOVQ 
HOVAD 
MOVAQ 
PUSHAD 
PUSHAQ 
ADDB2 
ADDB3 
SUBB2 
SUBB3 
MULB2 
MULB3 
DIVB2 
Orvea3 
BISB2 
BISB3 
BICB2 
BICB3 
XORB2 
XORB3 
MNEGB 
CASEB 
HOVB 


CHPB 
MCOMB 
BITB 
CLRB 
TSTB 
INCB 
DECB 
CVTBL 
CVTBH 
MOVZBL 
MOVZBW 
ROTL 
ACBB 
MOVAB 
PUSHAB 
ADDw2 
ADDw3 
SUBW2 
SUBW3 
HULb2 
MULR3 
DIVwW2 
DIVw3 
BISw2 
BISW3 
BICW2 
BICw3 
XORW2 
XORW3 
HNEGW 
CASEW 
MOVW 
CHPw 
HCOMW 
BITh 
CLRW 
TSTw 
INCw 


DECW 
BISPSW 
BICPSH 
POPR 
PUSHR 
CHMK 
CHHE 
CHHS 
CHKU 
ADDL2 
ADDL3 
SUBL2 
SUBL3 
MULL2 
MULL3 
DIVL2 
DIVL3 
BISL2 
BISL3 
BICL2 
BICL3 
XORL2 
XORL3 
HNEGL 
CASEL 
MOVL 
CHPL 
HCOML 
BITL 
CLRF 
CLRL 
TSTL 
INCL 
DECL 
ADHWC 
SBEC 
HTPR 
HFPR 


MOVPSL 
PUSKL 
MOVAF 
MOVAL 
PUSHAF 
PUSHAL 
BBS 
BBC 
BBSS 
BBCS 
BBSC 
BBCC 
BBSsI 
BBCCI 
BLBS 
BLBC 
FFS 
FFC 
CMPYv 
CMPZV 
EXTV 
EXTZV 
INSV 
ACBL 
AOBLSS 
AOBLEQ 
SOBGEQ 
SOBGTR 
CVTLB 
CVTLW 
ASHP 
CVTLP 
CALLG 
CALLS 
XFC 
EsCD 
ESCE 
ESsCcr 


(LNOO) SLYVHOD 


6Le 


3956 
3987 
3958 
7959 
#960 
7961 
3962 
3963 
3964 
3965 
3966 
3967 
7968 
3969 
3970 
2971 
3972 
3973 
3974 
3975 
3976 
3977 
3978 
3979 
3980 
3981 
3982 
3983 
3984 
7985 
3986 
37987 
3986 
3989 
3990 
3991 
3992 
3993 
3994 
7995 
3996 
3997 
3998 
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resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
tesvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
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resvrda 
resvrd 
resvrd 
resvrad 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
CVTDH 
CVTGF 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrad 
resvrda 
resvrd 
resvrd 
resvrd 
ADDG2 
ADDG3 
SUBG2 
SUBG3 
MULG2 
MULG3 
DIVG2 
DIVG3 
CVvTGB 
CVTGW 


: ESCD Op Code vs Instruction Nane(Two byte op codes FDxx)® 


CVTGL 
CVTRGL 
CVTSG 
CVTHWG 
CVTLG 
ACBG 
HOVG 
CMPG 
MNEGG 
TSTG 
EmMODG 
POLYG 
CVTGH 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvre 
resvrda 
ADDH2 
ADDH3 
SUBH2 
SUBH3 
MULH2 
MULH3 
DIVH2 
bDIVH3 
CVTHB 
CVTHW 
CVTHL 
CVTRHL 
CVTBH 
CVvTwd 
CVTLH 


ACBH 
MOVH 
CMPH 
MNEGH 
TSTH 
EMODH 
POLYH 
CVTHG 
resvrd 
resvrd 
resvrd 
resvra 
resvra 
CLRH 
CLRO 
MOVO 
MOVAH 
MOVAO 
PUSHAH 
PUSHAO 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrda 
resvrd 
resvrd 
resvrd 
tesvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 


resvrd 
resvrda 
resvrd 
resvrd 
resvrda 
resvrd 
resvra 
CVTFR 

CVTFG 

resvrda 
resvrd 
resvrd 
resvra 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
Tresvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvra 
resvrd 
resvrda 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 


resvra 
resvrd 
resvrd 
resvrd 
resvra 
resvra 
resvra 
resvrd 
resvrd 
resvrd 
resvrda 
resvra 
resvrd 
resvrd 
resvrad 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvra 
resvrd 
resvré 
resvra 
resvrda 
resvrea 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrea 
resvrd 


resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrda 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrda 
resvrd 
resvrd 
resvrd 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvra 
CVTHF 
CVTHD 
resvra 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 
resvrd 


(LNOS) SLYVHO 


08¢ 


3999 

21000 
71001 
71002 
31003 
31004 
71005 
31006 
21007 
71008 
21009 
#1010 
71011 
31012 
31013 
71014 
71015 
71016 
31017 
31018 
31019 
71020 
31021 
$1022 
31023 
31024 
71025 
71026 
31027 
31028 
31029 
31030 
31031 
71032 
31033 
31034 
71035 
31036 
31037 
31038 
31039 
31040 
31041 
31042 
71043 
31044 
71045 
31046 
31047 
71048 
71049 
31050 
71051 
31052 
31053 
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TOC ° Tables and charts 3 Compatibility mode opcode chart® 
0 660 OO OS $9 OSS OO OOO 6 OS SC OOO 8 8880S OS OS OOS OOS SSO OOS E} $888 O28 6008 2 886 OS $ S888 SSS TOS FSCO SHEHWSSSSCSBSSeCFe2weeeeeeene4 
I 16-Bit | Legal ! Faulting 14 16-B8it | Legal | Faulting t 
1 Opcode {| Instruc. | Instructions 14 Opcode 1! Instruc. } Instructions I 
Pewee st ewe e see ase fe sete eB Fee f eT Ge VFB Fee eS eee seee2enaewaewece+ > OP ewe BAS B OSS BOF SSS SeOSECSH SE SSSTSCSFZ FQ Cee FFF F BF SFeeeeeR8eR04 
1 000000 ' ! HALT (Rsvrd inst fault) {| ! 050000-057777 | BIS t | 
1 000001 t | WAIT (Rsvra inst fault) |! !# 060000-067777 | ADD I i 
| 000002 | RTI ! J} § 070000°070777 { MUL 1 ! 
| 000003 1 | BeT (BPT inst fault) | | 071000°071777 | DIV { ' 
1 000004 ' | ZIOT ie dehy inst fault) ¢ | 072000°072777 | ASH { i 
i 000005 t | RESET (Rsvrd inst fault) § | 073000-073777 | ASHC { ! 
| 000006 {| RTT ! { & 074000074777 | XOR | t 
| 000007 i | KEPT (Rsvrd inst fault) f |! 075000-075007 | | FADD (Rsvrd inst fault) ! 
{ 000010-000077 | 1 Unusea (Rsvrd inst fault) | 1! 075010-075017 | | FSUB (Rsevrd inst fault) | 
| 000100-000107 | i JMP (Illegal inst fault) | | 075020-075027 | | FMUL (Rsvrd inst fault) I 
$ 000110-000177 | JMP | 1 | 075030075037 | 1 FDIV (Rsvrd inst fault) i 
| 000200-600207 [| RTS I 1 | 075040-075777 | | Unused (Rsvrd inst fault) t 
| 000210-000227 | 1 Unused (Rsvrd inst fault) | | 076000°076777 | | XTD INS (Rsvrd inst fault) | 
| 000230-000237 | | SPL (ksvrd inst fault) [| | 077000-077777 | SOB I i 
| 000240 1 noe J | § 100000-100377 | BPL I I 
§ 000241000257 | CLR CC’S | § § 100400-100777 «| BMI I ! 
1 000260-000277 | SET CC’S | 1 | 101000-101377 | BHI ! { 
§ 000300-000377 | SWAB i { | 101400-101777 | BLOS 1 I 
§ 000400-000777 | BR i } § 102000-102377 | BvC i { 
$ 001000001377 | BNE I 1 J 102400-102777 | BVS { I 
| 001400-001777 | BEG ! } | 103000103377 | BCC,BHIS | I 
§ 002000-002377 | BGE I | 1 103400-103777 | BCS,BLO | t 
{ 002400-002777 | BLT ! ! | 104000-104377 | | EMT (BPT inst fault) ! 
{ 003000+003377 | 8GT I 1 § 104000-104777 | 1 TRAP (TRAP inst fault) I 
| 003400-003777 | BLE { 1 1 105000-105077 | CLRB I j 
1 004x00-004x07 | t JSR (Illegal inst fault) { | 105100-105177 | COMB I I 
| 004x10-004x77 4 JSR | 1 | 105200105277 | INCB I ! 
§ 005000-005077 | CLR ! | | 105300-105377 | DECB 1 ! 
{ 005100-005177 {| COM i 1 | 105400-105477 | NEGB 1 { 
| 005200-005277 {ft INC | ) | 105500-105577 | ADCB I ! 
1 005300-005377 | DEC | 1 § 105600-105677 | SBCB t { 
| 005400-005477 | NEG | | § 105700-105777 | TSTB i ( 
1 005500-005577 | ADC I 1 t 106000-106077 | RORB t { 
1 005600-005677 | SBC I 1 | 106100-106177 {| ROLB ! | 
| 005700-005777 | TST I § | 106200-106277 | ASRB t J 
{ 006000-006077 {i ROR | { 1 106300-106377 | ASLB 1 l 
{| 006100-006177 | ROL i § £ 106400-106477 | | MTPS (Rsvrd inst fault) ! 
| 006200-006277 ! ASR | } t 106500-106577 | MFPD ! t 
| 006300-006377 |! ASL I { | 106600-106677 | MTPD I I 
| 006400-006477 | | MARK (Rsvrd inst fault) t t 106700=106777 | | MFPS CRsvrd inst fault) { 
| 006500-006577 | MFPI i 1 t 107000-107777 | { Unused (Rsvrd inst fault) I 
§ 006600-006677 | MTPI I 1 1 110000117777 | MOVS I ! 
| 006700-006777 | SXT 1 | | 120000°127777 | CMPB | l 
1 007000-007077 | { CSM (Rsvrd inst fault) f | 130000-137777 | BITB I | 
| 007100-007777 | | Unused (Rsvrd inst fault) 1 | 140000147777 | BICB I t 
1 010000-017777 | MOV | | | 150000-157777 | BISB I { 
1 020000-027777 | CMP i | § 160000167777 {| SUB I { 
t 030000-037777 | BIT I 1 | 170000-177777 | {| FLOAT (Revrd inst fault) ( 
| 040000-047777 | BIC t 1 ot 1 I 
+ + + + 
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71054 
71055 
31056 
71057 
71058 
71059 
71060 
71061 
31062 
31063 
71064 
71065 
31066 
31067 
31068 
31069 
31070 
21071 
31072 
31073 
31074 
71075 
71076 
31077 
31078 
31079 
71080 
71081 
31082 
71083 
71084 
31085 
71086 
71087 
71088 
31089 
71090 
71091 
#1092 
71093 
71094 
71095 
31096 
31097 
71098 
31099 
71100 
21101 
21102 
71103 
71104 
21105 
71106 
21107 
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Ma 


cro Level Charts 


General Register Addressing 


=z 
ft) 
* 


° 
t 
tw 


QMOANATrwo eC US 


Program 


=x 
ir) 
x 


QMmMOAD Yr WO 


ccouUmi.gd 


7 43 0 


$m weewon}oewaworny 


} mode ! reg ! 


fer ewecofocewerw4 


Name 


literal 

indexed 

register 

register deferred 
autodecrement 
autoincrement 
autoincrement deferred 
byte displacement 


byte displacement deferred 


word displacement 


word displacement deferred 


longword displacement 
longword displacement 
deferred 


Counter Addressing (reg=15) 


7 43210 
foe erwomamfopoepopos 
$$ mode !111 18 
prow entepepoyousy 


Name 


immediate 

apsolute 

byte relative 

byte relative deferred 
word relative 

word relative deferred 
long word relative 
long word relative 
deferred 


displacement 


any indexable addressing mode 


logically impossible 


reserved addressing mode fault 


Program Counter addressing 
UNPREDICTABLE 


UNPREDICTABLE for quad and double 


greater than 32) 


UNPREDICTABLE for index register same as base register 


$ Operand Specifier Addressing Modes* 


Assembler 


S“#literal 
LCRx) 


@B“D(Rn) 
w*O(Rn) 
@W*DCRn) 
L*D(Rn) 


@L“DC(Rn) 


Assembler 


I*#constant 
@#address 
B“aadress 
@B*address 
W“address 
@W*address 
L“address 


@L“address 


<ov ean 


HM HS A HS HS HE HS HE 
HSM AS HS SS 
MW MM KH 
HS MS HS HC SO 
MSS HS SS SS 


“ 
3 
£ 
a 


KKK CS 
Kee KE S 
KKeeee< es 

~ WM KK KK 

~ Wetec 


Y 


Y 


« 
o@ 
< 


Y 


- read access 
- modify access 
- write access 
- address access 
© field access 


< 


PC SP 
f y 
u u 
u Y 
u y 
p Y 
p y 
Pp Y 
PB Y 
P Y 
P Y 
P Y 
P Y 
PC SP 


a 


Indexable? 


£ 
f 
Y 
ux 
ux 
ux 
y 
Y 
Y 
y 
Y 
Y 


Indexable? 


MSS HS HS HE A HC 


(and fleld if position + size 
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31108 
71109 
31110 
#1111 
71112 
71113 
71114 
71115 
31116 
31117 
31118 
22119 
71120 
71121 
31122 
31123 
31124 
71125 
31126 
21127 
21128 
71129 
31130 
31131 
#1132 
31133 
71134 
71135 
31136 
31137 
71138 
31139 
71140 
31141 
71142 
71143 
31144 
31145 
71146 
71147 
71148 
71149 
71150 
31151 
31152 
31153 
31154 
71155 
71156 
31157 
71158 
71159 
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E (<QUALIFIER@LIST>] (<SP> <ADDRESS>] <CR> 
D (<QUALIFIER@LIST>) <SP> <ADDRESS> <SP> <DATA> <CR> 


Macro Level Charts 


: Console Commands®" 


? Examine 
3 Deposit 


Qualifiers ; 7B # Size IS Byte 
/w 3 Size IS Word 
7L 3 Size IS Long 
“Vv 3 Virtual Address 
7P 3 Physical Address 
‘I 3 IPR 
7G 3 GPR 
Address s Hex Number 
* 3 Last location 
P 3 The PSL 
E<CR> 3 Examine Next Location 
O<SP> ¢ <SP> <DATA> <SP> <CR> 3 Deposit Next Location 
H <CR> 3 HALT (CNo-op) 
I <CR> 2 Initialize 
T <CR> 3 Execute Hicro Verify Sequence 
C <CR> 3 Continue the Processor 
N <CR> 3 Single Step 
B (<QUALIFIER@LIST>) (<SP> ddcu ] <CR> 3 Boot 
Qualifiers =: /X ¢ Inhibit Execution of Microverify Sequence 
: /Hex Number ; Boot Control Flags (R5) 
dd 3 Device 
c 3 Adapter 
u ¢ Unit number 
S <SP> <ADDRESS> <CR> 3 Start 


3 Initialize the Processor 
3 PC <= Address 
3 Start the processor 


<SP><ADDRESS><SP><0°COUNT><CRO<CKSUML><DATA><CKSUM2> 3; Binary Load 
Start Address of Load 

No. of Bytes (Unsigned 30 bit number) 

2°s Comp CheCksum of Command String 

Count Bytes of Binary Data 

2°s Comp Checksum of Data 


Address 
Count 
Cksumi 
Data 
Cksum2 


<SP> <ADDRESS 


Address 
Count 
Cksum 


<SP> <1°COUNT> <CR> <CKSUM> 


3 Binary Read 


Start Address of Load 
No. of Bytes (Unsigned 30 pit number) 
2°s Comp CheCksum of Command String 
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31160 
#1161 
31162 
31163 
31164 
71165 
31166 
31167 
71168 
71169 
31170 
31171 
31172 
31173 
31174 
31175 
#1176 
31177 
71178 
21179 
71180 
31181 
31182 
71183 
31184 
31185 
31186 
31187 
31188 
31189 
31190 
71191 
31192 
71193 
31194 
71195 
71196 
31197 
31198 
#1199 
31200 
31201 
31202 
31203 


eTOC * Macro Level Charts : Console Error and Halt Codes* 
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FO 00 OO 8 0 0 8S 0 SO 80 6888S SSS CF SEBO OO SO OOO 66 OC SSO SO 82 2S OO 0 8 0888 FOSS SS COSC SHSSSHSASTFCSCBHeCTSsFeSsTseRUee4 


I Console Error Codes ' 


FO 00 COO OO FO OO SS OBC 8 OOO OS SO OSB OO 08 OC BOO 0 © OO SO OC OC 0 06 OB OOS C © 8 O98 SS 8S FOF FOS C SS SSSOSSCTSABACHBCBFZHACEFS 


t | 
20 ACV, TNV, or Machine Check during a read or write. 


11 Error in accessing IPR, or PSL. 
30 Binary transfer checksum error. 
33 Unrecognizable Boot device. 


t 
t 
t 
' 
1 
j 
I 
i 
' 34 Controller not A, B, C, or D in BOOT command. 
' 

+ 


1 
! 
| 
{ 
| 
{ 
J 
| 
i 
i 
+ 


$0 8 00S OS © 6 O86 SS OO OOO 8 OS OS OS OO OO OO OO 888 OSS OOS 8 BFS SC OO 8 SO OOO 8 8888S BESS SSF SEATS SSTSSSSSSLSSGZL CSF S82828824 


i] Console Halt Codes | 
FS 8 6 89 SOS 6 0 OS 66S 888 9 OOO OF OOF © OO OO 8 OS O88 8 OO OO © 0 © BOS OO OM CO 8 8 OS SSS S BFF SF8FSSHHSTHSTOSVBV SAAC F2004 
i I 
Executed TEST console command ' 
Control P Halt or single macro instruction mode (fe >>>N<CR>) i 
Interrupt Stack Not Valid I 
Double Bus write Error Halt ] 
Halt Instruction Executed t 
Vector Bits <1:0>23, Halt at Vector ' 
Vector Bits <1:0>22, wWCS disabled or not present ] 
Change Mode Instruction executed on Interrupt Stack 1 
Change Mode Instruction executed and vector <1:0>not=0 i 
11 Power up and can’t find RPB, FPS1 at RESTART/HALT ] 
t 
t 
} 
t 
H 
| 
+ 


ODra“wAVbwn 


12 Power up and warm start flag false FPS1 at RESTART/HALT 
13 Power up and can’t find good 64K of memory 

14 Power up and booting, but bad Boot ROM or no ROM 

15 Power up and cold start flag set during boot subroutine 
16 Power up halt FPSi at HALT position 

FF Micro verify test failure 


t 
t 
| 
| 
j 
{ 
| 
4 
t 
! 
| 
! 
I 
t 
' 
{ 
+ 
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#1204 
31205 
#1206 
#1207 
71208 
31209 
31210 
31211 
#1212 
$1213 
#1214 
71215 
71216 
$1217 
31218 
#1219 
31220 
$1221 
#1222 
#1223 
31224 
31225 
31226 
#41227 
71226 
#1229 
71230 
31231 
$1232 
$1233 
31234 
71235 
31236 
#1237 
#1238 
31239 
31240 
1241 
31242 
71243 
31244 
31245 
31246 
31247 
31248 
31249 
71250 
31251 
$1252 
31253 
71254 
31255 
31256 
31257 
31258 
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TOC " Macro Level Charts : Micro Verify Error Codes® 
SOS FF OF 8 08 OO 8 8 OF 8S OO fF OOOO $888 OO ff OOF OOO 8 88 OOOO 8 80S O OS 8 8 OO OOS C2 S228 CSCS SEES OST STS OSTA OMB SCSeH + 
ict eP +t ! c § P  } I 
§ ot ¢c ft ! o | ¢c f I 
' D $$ + #4 TEST NAME/ERROR MESSAGE | O | + | TEST NAME/ERROR MESSAGE | 
1 £ t¢ 2 4 1 E § 2 1 I 
PPP fe fF OO O88 OW 8 OO 8 OO fF Of OOF ff OOO 60 OO OO 00 OOF 888808 OOO ESOS 8 OSB HOC COTES SOTO TAF Sees eneeeat+ 
1 7e" J | RBUS, WBUS TEST 170" 1 | XB/IR/OSR BIT TEST I 
I 1 000 | BAD BIT IN DREG OR SUPROT I | OF1 | ERROR IN XB<3130> ! 
t 1 001 | BAD BIT IN RBUS OR WBUS t | OF2 | ERROR IN X8<63332> ! 
! ! t t | OF4 | ERROR IN IR { 
49°C’ | | MBUS TEST t { OF7 | ERROR IN OSR ] 
I 1 031 1 BAD BIT IN QREG t | ! | 
! ! 032 1 BAD BIT IN MBUS 170° t § SOURCE XB PC INCREMENT TEST [ 
I 1 i | 1 111 { ERROR SOURCING ONE BYTE FROM XB j 
1 °E" | | SCRATCH PAD BIT TEST | { 112 | ERROR SOURCING 2 BYTES FROM XB OR INCREMENTING PC BY 1 ! 
1 { 051 § ERROR CLEARING RTEMP ! § 114 {| ERROR SOURCING AN UNALIGNED LONGWORD OR INC PC BY 2 I 
I 1 052 | ERROR FILLING RTEMP WITH ONES | {| 117 ¢ ERROR INCREMENTING PC BY 4 t 
j | 054 | ERROR CLEARING GPR / j I I 
I ( 0S7 ¢ ERROR FILLING GPR WITH ONES 1 °R?% 1 | RNUM/DSIZE TEST { 
! | 058 | ERROR CLEARING IPR | § 121 | ERROR READING DSIZE ROM OPERAND 1 t 
i | OSB { ERROR FILLING IPR WITH ONES | § 122 4 ERROR LOADING/READING RNUM t 
! | OSD | ERROR CLEARING MTEMP ! | 124 1 ERROR READING DSIZE ROM OPERAND 2 ] 
{ | OSE {| ERROR FILLING MTEPP WITH ONES | 1 127 | ERROR LOADING/READING RNUM t 
| t ! 1 1 128 $ ERROR READING DSIZE ROM OPERAND 3 | 
( °F" | | MTEMP EXPLICIT ADDRESS TEST | { 12B | ERROR LOADING/READING RNUM j 
I 1 061 | ERROR ADDRESSING MTEMPO | {| 12D | ERROR READING DSIZE ROM OPERAND 4 J 
I | 062 | ERROR ADDRESSING MTEMP1 t 1 12E | ERROR LOADING/READING RNUM I 
! 1 064 } ERROR ADDRESSING MTEMP2 | | ! ( 
1 1 067 | ERROR ADDRESSING MTEMP4 '°T’ | | RNUM/DSIZE TEST CONTINUED | 
! 1 068 | ERROR ADDRESSING MTEMP8 I | 141 { ERROR READING DSIZE ROM OPERAND 5 { 
I { ' | 1 142 {| ERROR LOADING/READING RNUM i 
(71° | | RTEMP EXPLICIT ADDRESS TEST I | 144 | ERROR READING DSIZE ROM OPERAND 6 | 
\ 1 091 f{ ERROR ADDRESSING RTEMPO | H | { 
i | 092 1 ERROR ADDRESSING RTEMP1 1 °x? f | CACHE PARITY ERROR TEST I 
| 1 094 {| ERROR ADDRESSING RTEMP2 | 1 18% 1 FAILED TO GET CACHE PARITY ERROR { 
! | 097 1 ERRGR ADDRESSING RTEMP4 t 1 182 {| BAD MACHINE CHECK ERROR SUMMARY REGISTER j 
j | 098 | ERRGR ADDRESSING RTEMP8 ' { 184 { BAD CACHE ERROR REGISTER { 
I I I | I I I 
17d? | { IPR EXPLICIT ADDRESS TEST 1°7t’ t | TB PARITY ERROR TEST I 
t | OA1 § ERROR ADDRESSING IPRO t 1 1B1 4 FAILED TO GET GROUP 0 TB PARITY ERROR I 
t | OA2 § ERROR ADDRESSING IPR1 t 1 2182 | BAD TB GROUP PARITY ERROR REGISTER | 
I 1 OA4 § ERROR ADDRESSING IPR2 J | 1B4 | BAD MACHINE CHECK ERROR SUMMARY REGISTER I 
| ! OAT §| ERROR ADDRESSING IPR4 | § 1B7 | FAILED TO GET GROUP 1 TB PARITY ERROR | 
! 1 OAS | ERROR ADDRESSING IPRS ! 1 188 | BAD TB GROUP PARITY ERROR REGISTER | 
J i I i | 1B8B { BAD MACHINE CHECK ERROR SUMMARY REGISTER ! 
1 °L? | | GPR EXPLICIT ADDRESS TEST ! | ! | 
| | OCi1 { ERROR ADDRESSING RO 173° J | CONTROL STORE PARITY ERROR TEST | 
| | O0C2 | ERROR ADDRESSING Ri ! { 1D1 | FAILED TO GET CONTROL STORE PARITY ERROR I 
I 1 0C4 | ERROR ADDRESSING R2 i > 102 | ERROR IN CONTROL STORE PARITY ERROR | 
I {| OC7 | ERROR ADDRESSING R4 I | I ! 
I | 0C8 | ERROR ADDRESSING RB 142% '4f | CACHE TEST I 
I f OCE { ERROR ADDRESSING DUAL PORT i ) 1E1 {| ERROR FILLING CACHE WITH ONES. LOCATION NOT INITIALLY = 0 | 
\ | ' ! 1 1E2 | ERROR FILLING CACHE WITH ONES. UNABLE TO WRITE ONES { 
FO $06 OO f CO 8 806 6 008 8628S OOO SO OO OO OS SO $ OOO 8 OF SOS OO Ff OOS OO O08 OOOO OSD OC OO SO 9 O OO 8 OSS BOF O28 OS 88S OTS SSO SSTHAFVSSTSHAZABSEY 
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G82 


31259 
31260 
71261 
71262 
3126s 
31264 
71265 
31266 
31267 
71268 
31269 
71270 
71271 
21272 
31273 
31274 
31275 
71276 
31277 
31278 
#1279 
71280 
31281 
71282 
31283 
31284 
21285 
71286 
31287 
71288 
71289 
31290 
71291 
71292 
71293 
31294 
31295 
31296 
21297 
71298 
31299 
21300 
71301 
71302 
71303 
31304 
71305 
#1306 
31307 
71308 
71309 
71310 
#1311 
71312 
71313 
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=e 


Label ID 
BO 
CH 
CM 
CN 
co 
CR 
cs 
DS 
ED 
FI 
FP 
FX 
GL 
IE 
IL 
IN 
LS 
MM 
MP 
MS 
MV 
os 
PC 
PR 
QU 


VE 


Micro Level Charts : Micro Code Label Prefixes* 


Micro Code Description 
Bootstrap 

Change Mode 

Compatability Mode 

Console Command Parser 

Control 

Cyclic Redundancy Check 
Character String 

Decimal String 

Edit 

FPA Interface 

Floating Point 

Floating Point Extension For G and H Data Types 
Global Code 

Interrupts and Exceptions 
Integer, Logical, & Address 
Initialize 

Load and Save Processor Context 
Memory Management 

Move To and From Processor Register 
Miscellaneous 

Micro Verify 

Native Mode Operana Specifier 
Procedure Call 

Probe 

Queue 


Variable Length Bit Field 
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98¢ 


21314 
#1315 
71316 
#1317 
31318 
21319 
#1320 
31321 
71322 
71323 
71324 
#1325 
#1326 
71327 
71328 
#1329 
31330 
271331 
71332 
31333 
31334 
31335 
31336 
31337 
71338 
271339 
1340 
71341 
31342 
31343 
21344 
#1345 
31346 
71347 
#1348 
#1349 
21350 
21351 
71352 
71353 
71354 
31355 
21356 
71357 
31358 
#1359 
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Micro Level Charts 


Fixed Control Store Address® 


SS $$ OF 2 O88 68 OO OOO OO 0 OO 66 88 88 O88 8 O28 22S $285 HSS 228S SSVSCHOTCTHRBTFSFHSCeTee4 


| Method of Initiation 


FOO 6 OF 68S 8 8 OS OC OO 6 OS OC 8 BO 6 88088882888 S OS $8 OTS SSC SCEOH T2202 T8SAAS 2282828084 


I 
t 
I 
I 
| 
I 
| 
' 
i 
| 
| 
J 
I 
I 
I 
{ 
I 
I 
{ 
{ 
t 
I 
{ 
! 
| 
| 
| 
J 
I 
\ 
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Add 


0000 
0011 
0012 
0014 
0015 
0016 


0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
6028 
0029 
002A 
0028 
v02c 
002D 
002E 
002F 


0038 
0039 
OO3A 
0038 
003C 
003E 
003F 


NOTE 


|} Function of Vector 


Arithmetic Trap 

FPA Integer Overflow Trap 
Timer Service 

T-Bit trap 

Console “P Trap 


Control Store Parity Error 

Read Unaligned Data 

MSRC XB Miss 

MSRC XB ACV 

write Unlock Unaligned Data 

write Unaligned Data 

write Unlock Crossing Page Boundry 
write Crossing Page Boundry 
machine Check Exceptions(See Note) 
But XB Miss 

Read TB Miss 

write TB Miss 

FPA Reserved Operand 

But XB ACV 


Soft Interrupt 
Console Interrupt 


Interval Timer Interrupt 
Corrected Memory Interrupt 
Write Bus Error Interrupt 
Power Fail 


MSRC XB TB Error 
MSRC XB Bus Error 
Unaliaqned UNIBUS Data 


But XB TB Error 
But XB Bus Error 


DO Service 
DO Service 
DO Service 
DO Service 
DO Service 


Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 


DO Service, 
DO Service, 
DO Service, 
DO Service, 
DO Service, 
DO Service, 
DO Service, 


SOOO 8 © f 6 OO 0 SO 8 0 8080 0 OOO OO SO 8 6088S 8 O88 SO HSS FOS SST TFA HSOHTDATVSSASF THT HCAS Tee 


Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 
Trap 


Execution 
Execution 
Execution 
Execution 
Execution 
Execution 
Execution 


Flows 
Flows 
Flows 
Flows 
Flows 
Flows 
Flows 


t 
I 
I 
I 
1 
| 
1 
' 
I 
t 
1 
t 
[ 
1 
! 
1 
t 
t 
{ 
I 
1 
t 
! 
| 
! 
| 
| 
! 
1 
i 
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71360 
71361 
#1362 
#1363 
#1364 
31365 
31366 
31367 
31368 
71369 
71370 
31371 
31372 
31373 
#1374 
31375 
31376 
31377 
31378 
31379 
31380 
31381 
31382 
31383 
31384 
31385 
31386 
31387 
31388 
71389 
31390 
#1391 
31392 
#1393 
#1394 
31395 
31396 
31397 
31398 
31399 
#1400 
31401 
31402 
31403 
71404 
71405 
71406 
71407 
31408 
71409 
21410 


TOC " Micro Level Charts : BUT/UVCTR Chart" 


3 BUT/UVCTR is not valid During any micro cycle that follows an IRD1. 
3 Because of this, it cannot be used in any of the micro instructions that are pointed to by the IRDi ron. 


we TE Ne Ye Se Ve Se Ve Be Ve VE TO Te Ve To Be Te Ve TO Te Ge Te TE Ve Te Te Te Ve VE Se Te Ve De Te Te Te Ne Be Te Te Te Te Ne Te NO 


F086 OO OS 0 8S OO 8 6 OO 6 60S $F O26 OS OS OSS OS C8888 88 OHSS OSCHSFSSSSSSCSCS SSH AFSC S FTF VT esFFeF2e282ee0 Ceeeea+} 


| UVCTR<3> i UVCTR<2> J UVCTR<1> i] UVCTR<0> ] 
H I 1 H ] 

90 O08 OS OO OO SOS f 6 8 8S OS OS © OS 8 OS O 0 8 8 OS OF OO 88S $6 002060 2S 6 6 2 28S 88S C8 OS OOO $F O88 SBF ASS CFB TS8S4 TT TAT T BAST ee2seLeee4 
{ | j I | ! 
| BUS/PRB.RD | | I | t 
! BUS/PRB.RD.MODE | ! I t t 
| BUS/PRB.WR 1 C(CPBOK.AND.V.AND.AC).OR.PA | MAND. CC V.AND.AC).OR.PA) | V.OR.PA 1 CAC. AND.V).OR.PA | 
| BUS/PRB.WR.MODE { | ] t j 
I j ' j i J 
Fe 8 8 80 8 66 OOO 0 OO $F 0 OS OO O86 OS OS 8S OC 8 OOS EF 8 OOS $ O88 S SOO OO SO OO 88S O88 SOO SOO $F O88 88S 88S SSS TOS 20 FSS SHES EOSBBQAHBAABFAB+ 
I | ' | | ] 
{ BUS/PRB.RD.PTE | | t t ] 
| BUS/PRB.RD.PTE.K | 0 i} M.AND.V.AND.AC ! V.AND.AC t Ac | 
{ BUS/PRB.WR.PTE t | t ] | 
H 4 t 4 ' J 
I | i ! ' 
{ WCTRL/UVCTR.CM.IS | 1 | PSL<IS> ] PSL<CURD> ' 
| I | 1 ( 
i | ! 1 i 
’ ! I 0 = REI Check Ok t 
{ WCTRL/REICHK and | 1 | 0 t 1 = REI Check Ok & AST Pending I 
{ Wous = Saved Psl | i t 2 = REI Check is not Ok 4 
{ 1 | t 3 # REI Check is not Ok i 
I I J ] ] 
t { I ] 
| WCTRL is not | ! 0 = Soft Interrupt } 
} UVCTR.CM.IS or I I 1 = Console Interrupt 1 
! REICHK(see above) | I 2 = Unibus Interrupt ] 
I { i t 3 = Interval Timer Interrupt t 
| BUS is not one | 4 4 = Corrected Memory Interrupt ] 
{ the Probe Micro ) i 6 = Write Bus Error Interrupt | 
| Orders(see above) | i 7 = Power Fail Interrupt | 
' H J 
Legend : M = PTE Modify Bit 

v = 1 1f Valid PTE 

AC = 1 1f Access Allowed 

PBOK = 1 if Not Crossing a Page Boundry 

PA = 1 if Memory Mapping is not Enabled 
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31411 
31412 
71413 
71414 
71415 
31416 
31417 
71418 
71419 
71420 
31421 
31422 
31423 
31424 
31425 
31426 
31427 
31428 
#1429 
31430 
#1431 
31432 
31433 
71434 
71435 
71436 
31437 
71438 
#1439 
31440 
91441 
31442 
31443 
71444 
31445 
31446 
71447 
71448 
31449 
31450 
31451 
31452 
71453 
71454 
71455 
31456 
31457 
71458 
#1459 
31460 
31461 
31462 
71463 
31464 


r) 
| 
Oo 
a 

2 
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Micro Level Charts : Description of FPD * 


When PSL<FPD> is set, there are 4 things that might require the instruction 
flow to be interrupted and the instruction packed up. 


1} Memory Fault (ACV or TNV), 

2) Reserved Operand Fault, 

3) Floating Point Fault (overflow, underflow), or 
4) Interrupt. 


In the first case the memory management flows will branch to the 
pack routine at IE.FPO.PACK + FPDOFFSET, and initiate the fault. 


In the second case the micro code will branch to IE.OPER.FAULT which 
will pranch to the pack routine and initiate the fault. 


In the third case the micro code will branch to IE.FLXxx.FAULT which 
will branch to the pack routine and initiate the fault. 


In the fourth case when the micro code decides to allow an interrupt it will 
branch to IE.SERV.IP.TS which will branch to the pack routine and initiate 
the interrupt (interrupts may be taken by the memory maénacement flows 

if a TB miss occurs and the flag MM.NOINT is clear). 


The micro code pack routines loaded at IE.FPD.PACK + FPDOFFSET observe 
the following rules for packing: 


1) When packing is complete the pack routine will branch 
to IE.PACK.DONE. 


2) For faults, DREG is modified by IANDE before going to the 
pack routine and must not be modified py the pack routine. 


3) For floating faults and reserved operand faults, FLAG2 is modified 
by IANDE before going to the pack routine and must not be modified 
by the pack routine. 


4) Micro temp FPDOFFSET<16:8> is modified by IANDE before going to the 
pack routine and must not be modified by the pack routine 
(FPDOFFSET<7:0> will be preserved). 


5) In some cases the pack routine may need to return to the instruction 
flows before branching to IE.PACK.DONE, if s0 the address at the 
top of the micro stack will have one of two possible values; 

a) IF the pack routine was branched to because of 4 memory 
management fault or because of an interrupt taken from a 
tbmiss routine (MM.NOINT clear) 

THEN the address at the top of the micro stack is the 
address of the micro trapped instruction that caused the 
tb miss. 

b) IF the pack routine was reached by any other path 
(Le. NEXT/IE.SERV.IP.TS or NEXT/IE.OPER.FAULT) 

THEN the address at the top of the micro stack is the address 
of the last unmatched PUSH in the instruction flows, 
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31465 
71466 
71467 
31468 
31469 
31470 
71471 
31472 
21473 
31474 
21475 
31476 
31477 
71478 
71479 
31480 
71481 
71482 
21483 
31484 
21485 
71486 
31487 
31488 
21489 
71490 
71491 
31492 
71493 
31494 
71495 
71496 
31497 
31498 
31499 
71500 
71501 
21502 
#1503 
31504 
71505 
31506 


eTOC " Micro Level Charts : Compatability Mode Condition Codes" 
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CCOPS are not valid During any micre cycle that follows an IRD1. Because of this, they cannot be used in any of the micro 


instructions that are pointed to by the IRDi entries in the Compatibility mode rom. 


NUTE 1 : “°SIGN’, °WX%, °OV’%, °CRY%, ARE ALL FUNCTIONS OF DSIZE 

NOTE 2 : (SIGN.XOK.OV).OR.CRY 

Fe 0 0 O68 F808 8 $8088 8 88888 00 OF $2808 OS BOSS RO 4} BOOS ODO DZOSABOSfaBeseest} 
1) INSTRUCTION | N ! z I v I Cc | CcOPpx | 
PS 800 $88 OOOO OO $8888 8 OF SO OSS $8 OSS SOS SFOS SOS TS OS BH SSeS efoweZeert 
| ADCC(B) | SIGN | WX.EQ.0 1 OV | CRY i 1 I 
| ADD | SIGN | WX.E0.0 1 Ov | CRY I 1 1 
| ASH 1 SIGN | WX.EQ.0 10 10 ' 1 { 
| ASHKC | SIGN | WX.EQ.0 10 10 I 1 1 
t 1 SIGN 1 CWX.EQ.0).AND.Z | 0 1c I 2 { 
| ASL | SIGN | WX.EQ.0 § N.XOR.CCIN) { WB<31216>.NE.0 | 2 i 
! ASLB | SIGN | WX.EQ.0 | N.XOR.CCIN) | WB<3128>.NE.0 | 2 ! 
1 ASK(B) | SIGN | WX.EQ.0 i N.XOR.CCIN) § WB<31> 1 1 J 
| BIC(T,S,C)(B) | SIGN | WX.EQ.0 10 ic ! 1 ! 
| CLRCB) | SIGN 1 WX.E0.0 10 10 ! 1 | 
| CMP(B) + SIGN | WX.EQ.0 t OV | .NOT.CRY ! 2 t 
| COM(B) | SIGN 1 wX.EQ.0 ( OV 1 .NOT.CRY ! 2 | 
| DEC(B) {| SIGN 1 WX.EQ.0 1 OV Ic i 1 I 
1 DIV | SIGN | WX.EQ.0 { ov | CRY t 1 i 
1 INC(B) | SIGN | WX.EQ.0 | ov Ic { 1 I 
| MFPC(I,D) 1! SIGs 1 WX.EQ.0 10 Ic I i I 
| MTPC(I,D) | SIGN | WX.EQ.0 10 Ic { 1 t 
| s0VC(B) | SIGN 1 WX.EQ.0 10 pc I 1 t 
| MUL | SIGN | WX.EQ.0 1 0 10 I 1 ! 
t | NOTE 2 | (WX.EQ.0).AND.Z | 0 | WB<L>.NE.O I 2 { 
| NEG(B) t SIGN | WX.EQ.0 1 Ov | »-NOT.CRY t 2 H 
1 ROL }! SIGN 1 WX.EC.0 1 N.XOR.CCIN) | WB<31316>.,NE.0 | 2 ! 
| ROLB i) SIGN { WX.EQ.0 | N.XOR.CCIN) ¢ WB<3138>.NE.0 | 2 J 
| RORCB) { SIGN | WX.EG.0 1 N.XOR.CCIN) | WB<31> 1 1 I 
| SBC(B) | SIGN | WX.EQ.0 { ov | .NOT.CRY t 2 ! 
| SUB ! SIGN | WX.EG.0 1 av | .NOT.CRY 1 2 f 
| SWAB 1 SIGN 1 WX.EQ.0 {0 1 0 { 1 ! 
( SXT i SIGN | WX.EQ.0 10 Pc | i t 
! TS1(B) | SIGN { WX.EQ.0 10 10 | 1 I 
| XOR | SIGN | WX.EQ.0 10 Ic ! 1 1 
F008 8 00 Of 8008 OO ff O08 OOO OBO OOS OOOO $F OOS BOSSES SSS fF OSCE ESO TASS SOROS EBESewnt 
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#1507 
31508 
31509 
71510 
31511 
71512 
#1513 
71514 
71515 
31516 
#1517 
#1518 
71519 
71520 
31521 
21522 
31523 
31524 
#1525 
71526 
31527 
31528 
31529 
71530 
71531 
31532 
31533 
31534 
31535 
31536 
31537 
31538 
31539 
#1540 
31541 
31542 
31543 
71544 
31545 
31546 
31547 
31548 
31549 
321550 
31551 
31552 
31553 
31554 
71555 
31556 
31557 
31558 
31559 
71560 
71561 


eTOC * Micro Level Charts : Native Mode Condition Codes Part 1* 
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CCOPS are not valid During any micro cycle that follows an IRDi. Because of this, they cannot be used in any of the micro 


instructions that are pointed to by the IRDi rom. 
NOTE 1 3: “SIGN’, °WX°, °OV’, °CRY%, ARE ALL FUNCTIONS OF DSIZE 
NOTE 2 $3 wWB<iS5> + ((WX<15:0>.EQ.0).AND.CRY] 


FO 0 6 006 0 8 O08 8 OO OF 6 6 C806 2860 Of O08 OO OOS SESE SS O8 4 SSTHOSOSSASAOFSESATEOTFSCCH WEBS EFZES 


| INSTRUCTION | N | Z t V 1 c j§ CCOPx | 
$e ccm enw ecm ee nse e np ewm eee ween net come ncec ewes nnentpemsesecanecotpesasenwcontouasssat} 
1 ACB(B,W) 1 SIGN 1 WX.EQ.0 1 OV ic i 1 | 
| ACSL | SIGN | wX.EQ.0 1 ov 1c I 2 ! 
| ACBC(F,D) ) WwB<15> ( WX.EQ.0 10 Ec ' 2 t 
| ADAWL | SIGN | wWX.EC.0 { OV | CRY 1 2 1 
| ADD(B,H,L)(2,3) 1 SIGN | WX.EQ.0 | OV 1 CRY ' 1 { 
| ADDC(F,0)(2,3) 1 WB<15> | WX.EQ.0 10 i 0 | 1 { 
1 ADWC | SIGN | wX.EQ.0 ( OV | CRY i 1 | 
{| AOBC(LEQ,LSS) | SIGN { WX.EQ.0 1 ov Ic I 2 | 
| ASHL | SIGN | WX.EQ.0 1 0 10 1 1 J 
| ASHO | SIGN | WX.EQ.0 10 10 J 1 I 
J | SIGN 1 CWX.EQ.0).AND.Z I 0 tc ! 2 I 
{ BICCB,W,L)(2,3) ¢ SIGN | WX.EQ.0 10 ic 1 2 1 
{ BIS(B,W,L)(2,3) |! SIGN 1 WX.EQ.0 10 tc t 2 | 
| BIT(8,4,L) 1 SIGN | WX.EQ.0 10 rc \ 2 ! 
| CASE(B.#.L) { SIGN.XOR.OV {| WX.EQ.0 a) { .NOT.CRY | 1 I 
{ CLR(B,W,L) 1 SIGN | wX.EQ.0 10 ic ! 2 ! 
1 CLRD 1 SIGN 1 WX.EQ.0 10 Ic I 1 ! 
| CLRF i SIGN | WX.EQ.0 10 ic ! 2 I 
| CLRG 1 SIGN | WX.EQ.0 1 av 1c t 1 J 
| CMP(B,W,L) 1 SIGN.XOR.OV | WX.EQ.0 10 | .NOT.CRY | 1 | 
| CMPCV,Z¥) | SIGN.XOR.OV | WX.EQ.0 10 | sNOT.CRY | 1 ! 
| CMPC(3,5) | SIGN.XOR.OV | wX.EQ.0 10 | .NOT.CRY | 1 t 
§ CMPD | SEE NOTE 2 | WX.EQ.0 190 10 i 2 i 
' | .NOT.CRY 1 WX.EQ.0 10 10 t i i 
{ CMPF | WB<15> 1 WX.EQ.0 i 0 10 ! i I 
1 § SEE NOTE 2 | wX.EOQ.0 10 10 | 2 { 
1 CRC { SIGN 1 WX.EQ.0 1 0 ic I 2 t 
i CVT(BW,BL) 1 SIGN | WX.EQ.0 4 0 19 I i i 
| CVTCFB,DB,FW,OW) | SIGN } wX.EQ.0 10 1 0 ! 1 { 
! IN a4 | WX<L>.NE.0 I C 1 2 I 
| CVTCFD,DF,BF,BD, 1 WB<15> § WX.EQ.0 10 $0 1 1 | 
I WF,WD,LD,LF) | | i 1 j ! 
{| CVTCFL,DL, {1 SIGN 1 wX.EQ.0 10 10 I 1 1 
t RFL,ROL) J I J | { i 
1 CVT(LP,PL) | SIGN | wX.EQ.0 10 10 ! 1 | 
| CVT(W8,L8,LW) 1 SIGN | WX.EQ.0 10 10 i i ' 
\ 1 oN 1 z | WX<L>.NE.O 1 C t 2 i 
| CVTWL 1 SIGN | WX.EQ.0 10 i 0 t i ! 
1 DEC(B8,W,L) { SIGN | WwX.EQ.0 t OV ( .NOT.CRY | 1 ! 
{ DIV(B,#,L)(2,3) { SIGN 1 WX.EQ.0 10 10 t 1 t 
| DIVCF,D)(2,3) i wB<15> | WX.EQ.0 ' 0 an) 1 1 ! 
1 EOIV 1 SIGN | WX.EQ.0 1 0 10 I 1 | 
| EMOD(F,D) | wB<15> | WX.EQ.0 10 i 0 ' i i 
+ + 


SO 8288 GO BO OC © 0 FOSS OF O88 220282 OM 0 0 ff 28 0820 O08 OOS TOBE SF SS SOO SATECES4 SET SF FBC ee} A2eETe" 
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31562 
31563 
#1564 
31565 
71566 
31567 
31568 
31569 
31570 
31571 
21572 
31573 
31574 
31575 
31576 
31577 
31578 
31579 
71580 
31581 
21582 
71583 
31584 
31585 
#1586 
31587 
71588 
31589 
31590 
31591 
31592 
31593 
31594 
71595 
#1596 
31597 
31598 
31599 
#1600 
31601 
31602 
#1603 
31604 
31605 
31606 
31607 
71608 
31609 
31610 
31611 
$1612 
#1613 
31614 
71615 


»TOC " Micro Level Charts : Native Mode Condition Codes Part 2°" 
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*SIGN’, °WX°, “OV’, “CRY°, ARE ALL FUNCTIONS OF DSIZE 


88 000 OO 0 008 8 8 $6 09008828 OS Of OS S906 0S 082880 OSS $O CC COEDS CO8S FBO SEA eeFa}moane2eF 


1 INSTRUCTION I N | Zz ! Vv | Cc | Ccopx | 
F008 0008 OS SO OOO OO $88 0888086 OOOO 4 S88 SOS OO ESOS 88 SOE OS OSB COA BESS FTO Ae eeneafeeseeresd 
{| EMUL | SIGN § WX.EQ.0 10 10 | i { 
t 1 SIGN | CWX.EQ.0).AND.Z 1 0 ic i 2 i 
| EXT(V,ZV) | SIGN { wWX.EG.0 10 ic i 2 I 
{ FFCS,C) 1 0 | WX.EQ.0 i 0 10 ] 1 | 
| INC(B,wW,L) 1 SIGN | WX.EQ.0 1 OV 1 CRY | i ' 
{ INDEX 1 SIGN 1 WX.EQ.0 10 10 j 2 1 
| INSQUE | SIGN.XOR.OV 1 WX.EQ.0 10 | sNOT.CRY | 1 1 
{ INSV | SIGN | wWX.EQ.0 1 OV ic j 2 I 
| Locc 10 | wX.EQ.0 10 10 ' 1 i 
( MCT,F)PR {| SIGN | WX.EQ.0 1 0 ic ] 2 ! 
{| MATCH {90 | WX.EQ.0 10 10 I i I 
{ MCOM(B,W,L) | SIGN | wX.EQ.0 10 ic 1 2 t 
| MNEG(B,W,L) | SIGH | WX.EQ.0 1 av 1 sNOT.CRY | 1 f 
| MNEGCF,D) | «B<15> | WX.EQ.0 10 10 ] 1 l 
1 MOV(B,#,L) | SIGN | WX.EQ.0 10 ic ! 2 I 
) MOVCF,D) | WB<i5> 1 WX.EQ.0 10 1c ! 2 t 
t MOVA(B,W,L) | SIGN ! WX.EQ.0 10 bc ! 2 ! 
{ MOVAQ ( SIGN 1 WX.EQ.0 10 ic 1 1 | 
| MOVC(3,5) { 0 1) WX.EQ.0 10 to t 2 | 
t | SIGN.XOR.OV |} WX.EO.0 {0 | .NOT.CRY | 1 | 
! MOVO | SIGN | WX.EQ.0 | ov tc I i j 
I i SIGN t (WX.EQ.0).AND.Z | 0 ic 1 2 ! 
| MOVTC 1 SIGN.XOR.OV | WX.EQ.0 10 | .NOT.CRY | 1 | 
| MOVTUC | SIGN.XOR.OV | WX.EQ.0 1 0 | »NOT.CRY | i I 
(| MOVZ(BW,BL) t SIGN {| wX.E0.0 10 Ic I 2 ! 
{| MOVZwWL {| SIGN 1 WX.EQ.0 10 ic I 2 i 
| MUL(B,W,L)(2,3) | SIGN 1 WX.EQ.0 10 ' 0 ! i I 
| J) oN 4 | WX<L>.NE.O I C I 2 ! 
{| MULCF,D)(2,3) | WB<15> | WX.EQ.0 10 10 | i ! 
| POLYCF,D) | WB<15> } WX.EQ.0 10 {0 ! i I 
{ PROBE(R,#) | SIGN | WX.EQ.0 {0 pc I 2 I 
| PUSHA(B,#,L) ! SIGN | WX.EQ.0 10 ic J 2 { 
{ PUSHAQ { SIGN | wX.EQ.0 {0 ic 1 1 | 
{ PUSHL | SIGN | WX.EQ.0 10 ic ! 2 f 
| REMQUE | SIGN.XOR.OV 1! WX.EQ.0 10 | .NOT.CRY | i | 
| | 4 | WX<L>.EQ@.0 1 C | 2 t 
| ROTL 1 SIGN 1 WX.EQ.0 10 ic | 2 | 
{ SC(C,P)ANC ' 0 1 WX.EQ.0 10 i 0 I 2 ! 
1 SBWC | SIGN | WX.EQ.0 1 Ov ( .NOT.CRY |} 1 ! 
( SKPC 10 | WX.EQ.0 1 0 1 0 | i | 
| SOB(GEQ,GTR) | SIGN | wX.E0.0 ! ov ic 1 2 { 
| SUBC(B,#,L)(2,3) | SIGN 1 WX.EQ.0 | OV { ».NOT.CRY | 2 | 
| SUBCF,D)(2,3) | WB<1i5> | WX.EQ.0 {0 10 ! 1 | 
( TST(B,#,L) | SIGN | WX.EQ.0 1 0 1 0 ! 1 | 
| TSTC(F,D) | WB<15> 1 WX.EQ.0 10 10 t 1 j 
| XORCB,W,L)(2,3) J SIGN 1 WX.EQ.0 i 0 ic J 2 ! 
Kade ahetheleetecie eather deena: coded debbeeelakededeltels dobhedeletekedatedeh, delekallebetel, J 
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31616 
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eTOC " Micro Level Charts : Native Mode Operand Specifier Chart" 
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$008 08 8 $0 8 BOOS fF OBO SO OS OF 208 08 OOOO $988 OO 60084 2 OSS SS OFS $8 FOC SSC OS fF SSO S88 fees eeeeeCefoesseanere+ 
i ! | | I ! t ! t 1 ) 
| OS.RED | OS.MOD | OS.ADD | OS.VADD | OS.WRT1 | OS.WRT2 | OS.FRED | OS.QRED | OS.DMOD | OS.DRED | 
! 1 | J i | | l | | 


Se eerlede hehehehe: deeded: deleted, dete keheketetnted: debt tate, deleted: pebedetade deeded: dedekb tenth, dedeahedede teh dekedadedelelieted 


| | ‘ | I | ] ' 

Fem eeeen fence enna} core n nee} cee e eee} cae eww ewe} ees see cee fp wees ewewn} eee we eene teases season ean snesen feos eusonn 
UNP $: UNPREDICTABLE 

ADD Address of the Operand is left in VA if the Operand is in memory and in RNUM if the Operand is in GPR 
NOTE 


I 

IRn | 1 | 1 | ERROR § 1 ! 1 | i 1 1 | 2 I 2 ' 2 I 
i | | | j t I I sy I I ! 1 
1CRn) | 2 ! 2 | 1 ( 1 t 1 i 1 ! 2 | 3 t 4 t 3 I 
t ! I t t J J ! i 1 i I 
(CRn)+ I 2 ! 2 ! 2 J 2 | 2 ! 2 i 2 1 3 ( 4 i 3 J 
t ' 1 i t j | ! t I $ | 
1CPC)+ | 2 | UNP j 4 ' 2 j UNP | UNP t 2 t 2 i UNP I 2 | 
{ t I | i j { t | j I | 
VeCRn)+ | 4 i 4 J 4 1 2 I 3 i 3 ! 4 | 5 I 6 I 5 f 
J | | I | | § ! | ( ] { 
ecPC)+ 1 2 H 2 I 2 J 1 ! 1 ' 2 1 2 I 3 I 4 ! 3 { 
i t ( I { i j | j I ! { 
t=-(Rn) ! 2 j 2 I 2 | 1 ! 1 J 2 1 2 i 3 | 4 1 3 ! 
I ' ' | t I | t ! t ' | 
I1X*DCRn) | 2 i 2 { 2 | 1 | 1 J 2 1 2 1 3 | 4 I 3 J 
\ { j t I i I ' 1 t I ' 
IX*DCPC) |t 2 ! 2 { 3 ! 1 | 1 J 2 1 2 ! 3 i 4 1 3 | 
4 ( 4 I I j | 1 t t i | 
$ax*DCRn) I 4 I 4 4 2 j 2 I 3 t 3 t 4 | 5 I 6 ! 5 | 
1 t ! | I } I ' I ' i i 
1@X*DC(PC)I 4 H 4 t 2 I 2 I 3 J 3 ! 4 ! 5 ! 6 { 5 I 
1 t 1 i I ! I i i 1 { I 
iS*#lit | 1 J} ERROR {| ERROR | ERROR | ERROR | ERROR Jf 1 t 2 { ERROR | 3 | 
| I ' t t ' ! { { 1 ! I 
(INDEX j 4 I 4 ! 4 ' 4 ! 4 { 4 ' 4 ! 5 I 6 J 5 t 
I j ! I i | i 1 | ! ! ' 
1PC INDEX{ FRROR | ERROR {| ERROR | ERROR 1{f ERROR | &ERROR { §ERROR [| ERROR | ERROR { ERROR {[ 
| ’ I ! | t | ( I ! i { 
EY St Se rt es 

! t I | j ! I 1 | 
IMDR JOPERAND |OPERAND {OPERAND [OPER 1 1UNP 3 =JUNP 3 |OPERAND {MSB OPER {IMSB OPER JMSB OPER | 
' t } J I | I 1 ! ' t ! 
1Q-REG 1MDR OLD {MDR OLD IMDR OLD | t {MDR OLD |MDR OLD |MDR OLD |} t J 
' t | I I I j ! i j i ! 
{TEHPO {UNP |UNP (UNP 1UNP |UNP |UNP |UNP |UNP |UNP tUNP I 
j t ' I I ! | | ! ! 1 1 
{TEMP1 I 1 I I ! | I ILSB OPER |LSB OPER JLSB OPER | 
' { J j 1 J ! ! 1 
(VA/RNUH JUNP 3 ADD 3 JUNP fUNP 2 = JADD 3 JADD 3  JUNP 3 JUNP 3 ADD 3 JUNP 3 | 
! ' I 1 J ' i { I { 
4 jRET+1 (RET+1 {RET+1 |RET+3 (RET+1 (RET+1 |RET+1 [RET+1 |RET+1 )RET+1 t 
I 1 ' 1 
+ 


1. In reg mode MDR <= GPR(RNUM), 2. In reg mode RNUM <= # of addressed reg, 3. In reg mode HDR & VA are not affected 
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#1671 
71672 
31673 
31674 
#1675 
71676 
31677 
71678 
71679 
71680 
31681 
71682 
31683 
31684 
71685 
31686 
31687 
31688 
#1689 
71690 
71691 
31692 
31693 
71694 
31695 
31696 
31697 
71698 
#1699 
71700 
71701 
71702 
31703 
31704 
31705 
71706 
#1707 
31708 
31709 
31710 
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? FO Cee Sew $e OO 6 OOOO BOO Of OF 28 OB SSS CSO WTO SSM Ae TAZA STe Fes weee sweetest 
; ' ' Operand ' 1 
; |! Branch | Specifier | ! 
3 | Offset terowoweetewenny Addressing Mode } 
; | 1} Mode | Reg } | 
2 BS alate dats dhe dete eteded: tetera: ceded hte detetlehek batted 2 
H I ' | t ! 
3 $ 0000 + § | O-F | Rn REGISTER MODE i 
; t | | | ] 
; § ooo021 ¢ 8 1 O-E | CRn)+ AUTOINCREMENT MODE | 
Hi i t | | | 
3 § 0010 | 8 ' F ¢ I*#cons IMMEDIATE MODE I 
3 { ’ | { | 
? § 0011 | O83 § ~-= | S*#cons LITERAL MODE ] 
; t | t | 1 
; § 0100 | 7 ( O-F | -(Rn) AUTODECREMENT MODE i 
H ] | | H i] 
H | 0101 ‘|| 4A,C,E | F Jf Addr RELATIVE MODE J 
3 | ' | t t 
H $ 0110 | A,C,E | O-E 1 DCRn) DISPLACEMENT MODE | 
H | i I | j 
H {! 0111 743 #9 | F | @#Agar ABSOLUTE MODE 1 
; | I | ! ' 
; 1 1000 Jj 6 | O-F | (Rn) REGISTER DEFERRED MODE 1 
7 I f ! | 1 
; { 1001 | 8B,D,F | F J @Addr RELATIVE DEFERRED MUDE ! 
; I ! I H t 
H § 1010 | 8B,D,F I O-E | @DCRn) DISPLACEMENT DEFERRED MODE t 
H t { ! I ] 
; { 1011 J 9 1 Of-E | @CRn)+ AUTO“INCREMENT DEFERRED MODE | 
; i \ 1 1 t 
; § #1100 Jj 4 § F ¢ €Rn) CPC) INDEX MODE PC I 
H ! ( j | i 
; § 1101 ¢f 4 | O-E | CRn)CRxX] INDEX MODE j 
; ! i J | 
2 FOO OOO} 6 OO 8 68 2006 66 OO $88 OOO SOOO SS SHS SSHOSSTASTHSHS BABS H CAs wBwaeed 


Native Mode Addressing Branch" 
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71741 
71712 
#1713 
21714 
#1715 
31716 
#1717 
71718 
71719 
71720 
71721 
31722 
71723 
31724 
#1725 
71726 
71727 
71728 
71729 
#1730 
31731 
31732 
71733 
71734 
#1735 
31736 
#1737 
21738 
31739 
31740 
31741 
71742 
#1743 
31744 
#1745 
71746 
71747 
31748 
71749 
71750 
71751 
41752 
31753 
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$00 OOO 0 Ow $880 02 O20 8S OOF S$ TOO FOS TH DHSS SCHRSSSVASSSSSFS2TFS2H Se See aaeneeR00084 


OOO ORO} 2 OOOO 98S $2 O88 S$ Ow OC O88 6 OO 2 8 OOOO 8 STS VSS SS SCSTSSHASBASTFVSleZSleCe 


| 1 Operand i ] 
| Branch | Specifier | j 
1 Offset teecwmoonponwnnz¢ Addressing Mode { 
{ { Mode { Req | t 
FOO 0 00h 0 8 82006 Ob 8 O88 OO $ OO OO OS 8882S OE OREO SS CSS BHSHBAASTHHTDTOTBAZAOMRSY 
| t ! t | 
f 0000 J 0) {| O-6 | Rn REGISTER MODE j 
i ! | ' 1 
4 0001 | 0 '! 7 t Pe REGISTER MODE PC t 
| | I t ] 
f 0010 | 1 1 0-6 | (Rn) REGISTER DEFERRED MODE | 
| J j | ! 
1 0011 | 1 i 7 JI CPC) REGISTER DEFERRED MODE PC j 
| | | I ] 
j 0100 ] 2 1} 0-5 | CRn)+ AUTOINCREMENT MODE ] 
] t | t | 
1 0101 1 2 [ 6 Jt (SP)+ AUTOINCREMENT MODE SP { 
| t | 1 t 
1 02110 J 3 1! 0-6 | @CRn)+ AUTO-INC DEFERRED MODE | 
' { ' | 1 
! O4111 1] 3 1 7 | @kAddr ABSOLUTE MODE | 
i I ! | t 
§ 1000 1} 4 | 0-5 | =(Rn) AUTO=DECREMENT MODE | 
j i | t t 
' 1001 J 4 [ 6 4 =CSP) AUTO=DECREMENT MODE SP t 
t H ! t ! 
f 1010 4f 5 | 0-7 | @-(€Rn) AUTO-DEC DEFERRED MODE j 
f | ! I i 
! 1011 J 4 1 7 | #CEC) AUTO-DECREMENT MODE PC I 
I | I I ! 
! 1100 J) 6 | 0-6 | XC€Rn) INDEX MODE | 
| ] j | t 
§ 1101 J 6 1 7 #1 Aadr X¢PC) RELATIVE MODE I 
! t J | ] 
# 1110 | 7 1 O-7 | @ADDR @XCRnN) INDEX DEFERRED MODE ' 
| i | 1 1 
I 1111 | 2 | 7 1 #CGns IMMEDIATE MODE 1 
j ! 
+ + 


Compatibility Mode Addressing Branch* 
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31754 
31755 
31756 
31757 
31758 
31759 
#1760 
21761 
$1762 
#1763 
31764 
31765 
31766 
31767 
31768 
21769 
71770 
31771 
71772 
31773 
31774 
31775 
31776 
31777 
#1778 
31779 
31780 
31781 
31782 
31783 
31784 
31785 
31786 
#1787 
31788 
31789 
31790 
31791 
31792 
#1793 
31794 
31795 
21796 
31797 
71798 
71799 
71800 
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peewee eceeas ee ance oecowscoeneooeeorooaoer+ 
] | 
1 ALU Group Output Disable Chart | 
| (Always enabled when LONLIT) { 


tee eeefueecwoeencoetereeeeecee4woaeneoen+ 


( ALU j{ MUX=09 { MUX=0D 1 
Pew eweef wanes waeeerewwneneat+toawaecevarw+ 
| ! ! \ 
| O08 | Disable j t 
\ ! ' | 
{ 09 {| Disable 1 Disable | 
' i 1 i 
| OA | Disable IF DQ=0 | Disable { 
t | I t 
{ OB | Disable IF DQ=1 {| Disable | 
{ { { ' 
1 OC {| Disanle I t 
t t ! 4 
| OO | Disable | Disable | 
! I I { 
| OE | Disable IF DQ=0 | 1 
' 1 t t 
| OF {| Disable IF DQ=1 | t 
t I t 1 
$e erwewefeecweee es ewesee see} wewwsewnae+ 


WBUS Drive Chart® 


Pewseecseeavoeneeecnseneseeeeeen e204 


! FIELDS THAT DRIVE BUS | 


Freee vseevovassoees soeneoveszaaneees+ 


{| ALPCTL H t 

| ALU j ' 

f ALUOD 1 i 

| DQ1 1 ALU GROUP | 

$ DQ2 ! ! 

§ D0Q3 i { 

| LIT 1 1 

| MUX 1 1 

Few weeeeeseee cane oeeaoaasreseeat 

| WCTRL 1 

1 CCMISC } wCTRL GROUP | 

§ CCPSL t ! 

Gosecaremean eens aefanwsswoeseesces 

{ FPA { { 

t MSRC ! OTHERS ! 

¢ eee ee wewowreas ees feseseeeewawoass 
8808 628 826 SO SC OO 88 OST 2SES2 OSS SSHSBSEZASAZOOE+S 
! 1 
§ WCTRL Group Drive Micro Orders 1 
i i 
Poeenweecefoseeeeee4} CetenFeF essere eas aaneeenae04 
} WCTRL { CCMISC | CCPSL |! ! 
Powwow e wesc ev ee} see e2e2e2feenWea cesses eeBeee0en4¢ 
{ 03 | 1 {| FPTCR 
I I 1 04 | WB.PSL.CCBR.SIGND | 
1 I 07 t { WB.ATCR.CCBR.SIGND | 
' oc ' | 1 CM.TP.FPD.FS.STEPC | 
' OD t I | TODCLK ! 
| OE ' I | INIR I 
| OF ! | | TCSR.IICR ! 
| 11 | I | REVLEVEL | 
' 2A t t | READCRAR { 
' 18 | ! { READTRAR | 
§ 1c | t | CM. TP.FPD. FLAGS ' 
( 1D j t { ACLOSYNC t 
[ 1£ I I | CONREAD { 
' 1F U | | TUSB8READ ! 
1 32 t ! | MEMSCR I 
{ 3A I | | ASTLVL 1 
| 3F | ! {| IPR | 
pec ws ent cor ewsenpoewewee pence cencescessseseenty 


fF Peeve ereeeseeeeceeeanweaaneaaae+ 
j i 
! Others Drive Micro Orders | 
t 1 


proeweas¢wenecee+ ecevqmeeceeeaswnarey 


{! FPA | MSRC | ! 
Peers oewerefoeceswesoeraaeers> 
{04 | WBUS.FPA ! 
05 WBUS.FPA.CC 
16 WBUS.RNUK 
1c READRBS 
1E WB.RBSP 


wsenand onan eetfoerceaeeseranseeneere 


{ 1 
i i 
! | 
I | 
! I 
' | 
! t 
| I 
I I 
t { 
I I 
! i 
| ! 
! ! 
t { 
t 1 
+ + 
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71801 
21802 
21803 
71804 
71805 
71806 
71807 
71808 
71809 
71810 
71811 
#1812 
71813 
71814 
71815 
31816 
71817 
71818 
71819 
71820 
21821 
31822 
31823 
31824 
31825 
31826 
371827 
71828 
71829 
#1830 
#1831 
31832 
71833 
31834 
71835 
31836 
31837 
31838 
#1839 
71840 
71841 
71842 
71843 
31844 
71845 
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v002 


v004 
vo0s 
v006 
v007 
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Micro Level Charts 


3 €04) WwBPSL.CCBR.SIGND 
(21) RESERVED 
(22) VAWVA+4 
(24) PC.wWB 
(25) VA.WB 
(2C) PCL PC+WB 
(31) PREV.WE 
(34) MEMSCARIWB 
(38) ASTLVLOWB 
(3A) ASTLVL 
(3C) SOFTIPR.WB 
(3D) IPL.wB 
(3F) IPR 


: (00) PSL.WB.CCBRUALUS 
(20) VALPC+I+W.PC_PC+I 
(30) MEMSCR.WB 
(32) MEMSCR 
(35) PREV.CUR.ISCUR_WB 

$ (23) MDRoWB 
(27) MDR.O0 
(2A) WDRoWB.UR 
(2F) MDR~OSR.CCBR.BRATST 
(2E) WDRoWB 
(2B) MOR IR 

¢ (2D) CLRCH.VAWB 

: (37) REICHK 

3 €33) GRANT 

: €26) MBUS.WDR 

: (29) CLRTB.VA.WB 


3 (28) TB.WB 
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s wWCTRL/CCPSL vs BUS Micro Order Conflict Chart* 
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ooo< 
Koo < 
anoo<x 
me Oc 


! i 
' I 
I t 
| t 
U I 
SSeS Sees eee e+ 
| (00) READ.PHY t 
§ €01) PRINIT I 
1 €02) READ.NT 1 
§ €03) IOLNIT | 
| (04) RESERVED | 
| (0S) RESERVED | 
§ €06) RFAD.SEC | 
{ €07) NOP J 
1 €08) WRITE.PHY | 
1 (09) REICHK t 
1 COA) WRITE.SEC | 
| (OB) WRITE.UL.SEC | 
1 (OC) WRITE.NT ! 
{ (0D) RESERVED H 
1 ! 
{ | 
! | 
{ ( 
| ! 
' ! 
| I 
! ! 
| t 
| t 
i t 
| I 
| ! 
I | 
i t 
I I 
| | 
! 
+ 


x 
xX 


<< et 
< 


bad 


eee we we we we we we we wm we we ww me em we wm me we we we we we we we me 4 we we ew 
<< OS OX < <M OK OX 


<< MM 


(OE) WRITE.NT.LNG 
(OF) GRANT 

(10) READ 

(11) READ.LNG 
(12) PRB.WR.PTE 
(13) READ. MOD.LCK 
(14) READ.MOD 
(15) READ. LNG.MOD 
(16) PRB.RD.PTE 
(17) PRB.RD.PTE.K 
(18) WRITE 

(19) WRITE.LNG 
(1A) WRITE.NOREG 
(18) WRITE.UL 
(iC) PRB.WR.MODE 
(1D) PRB.WR 

(1E) PRB.RD.MODE 
(iF) PRKB.RO { 


seer sez eeereweeoeonoeef wen duesayean 


bed 
<< MX XO 
ee ee ee 
MOK OK OK OO OK OO OO 
bot etetetetetetetoateteatatal 


<< OK OS 
Ne nn ee ee ee oes 


ee 


ow wee ow em oo ww ow ww wm @ ww we oe we wm ww oe mw mw ow wm ew we we me ee ee we 
Od OC OK DE HE OK OS HE OO OO OK OOK KOK OO OK < oO OK OK OM 


I 
| 
1 
I 
+ 
| 
1 
! 
1 
I 
! 
1 
{ 
1 
! 
I 
| 
I 
1 
! 
! 
! 
{ 
1 
1 
{ 
\ 
i 
l 
I 
! 
| 
I 
| 
I 
I 
i 
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BS OR OK HK OK OK DK OK OS OK HE HE OS OK OK OOK HK OK OO OK OK OO OS Kh OS OK OK OK OO OK OO 
ii oko oteketetetotoeteteatetetete >< OK OK OK OS OK OS OK OK OK OK OK OO OM OO OD 
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31847 


71848 3 VO20 : (08) wWRITE.PHY terre ew eeee co ceceeee+ weep ewwpoen}+uerasacet+ 
71849 ; (OA) WRITE.SEC | j t i I 1 J 
21850 ; (0B) WRITE.UL.SEC | yVvivivievivs 
71851 ; (COC) wWRITE.NT J fo?orporodtoy 
31852 ; (OE) WRITE.NT.LNG ] 121242124124 
31853 3 (18) WRITE { 1oriszti2si3a04t 
31854 H (19) WRITE.LNG ! { i ! ] t J 
71855 3 C1A) wRITE.NOREG pe cce ree wee wenwnoentwaspoanpoeunp_wosp¢ouasd 
31856 H (1B) WRITE.UL | €00) TEMPO | i ' i t t 
31857 3 | (O01) TEMP1 | | J ! | j 
71858 2 VO21 : (01) PRINIT § (02) TEMP2 | H i 1 j t 
71859 ; (03) LOINIT ! €03) TEMP3 | I ! 1 t ! 
21860 3 (OF) GRANT 1 (04) TEMP4 | | t a, a | ! 
71862 ; 1 (05) TEMPS I I J ix 1 
31862 3 VO22 : (00) READ.PHY 1 €06) TEMP6 | | | 1X t i 
31863 H (02) READ.NT | €07) TEMP7 | | 1 (xd ! 
31864 ; (06) READ.SEC 1 (08) TEMP8 ' | ] I H I 
21865 ; (10) REAv 1 (09) TEMPS | ! | | ! ! 
31866 H (11) READ.LNG 1 (OA) TEMP10 | t | | i ! 
71867 H (13) READ.MOD.LCK ( (COB) TEMP1i1 ) | I | ] ] 
71868 H (14) READ.MOD } (€0C) FPDOFFSET ( i i 1x4 ] 
31869 H (15) READ.LNG.Y4OD { (OD) MM.TEMPO | j t 1x J ] 
71870 ; i (OE) SCBB t § i 1x I 
21871 ¢ VO23 3 (12) PRB.WR.PTE 1 (OF) SISR J i ! 1x | 
31872 ; (16) PRB.KD.PTE § €10) TEMP.R ! i ! ! | 1 
31873 ; (17) PRB.RD.PTE.K {4 (11) TEMP.R+1 i t t t ' 1 
31874 ; § (12) MDR ! ix} | ! 1 
21875 3 VO24 $: (1C) PRB.WR.MODE 1 €13) WDR I x y_xiexd i 
71876 ? (1D) PRB.WR | €14) PSHSUB | ] ] 1x J i] 
31877 ; (1E) PRB.RD.MODF 1 €15) PSHADD | | ' 'x J t 
71878 ; (1F) PRB.RD | €16) WBUSURNUA t I I 1x4) I 
71879 ; 1 €17) XB. PCLPC+I feeal X Jeeel x | ! 
71880 ; ' (18) MA 1X |X bX 1X | eeey 
71881 1 | €19) PCBACK XxX | X | X | X pews] 
21882 ; 1 (1A) PC 1x tx ix dX peewee 
71883 ; { (1B) VA (x § xX Xd X (eset 
31884 ; | €1C) READRBS t | ' 1x4 ' 
31885 ; 1 (1D) PNUMUWBUS I t t 1x 1 
31886 H 1! €1E) wBJRBSP I t I 1X 4 | 
31887 ? | C1F) TB (x xX ex i xX [wax] 
21888 ; $e wwe meme wee mew enn ewotpowat asa poanywoensy 
71889 ; 

31890 3 *** Valid L1£ BUT.ne.UVCTR 

21891 3 @@@ Valid if in INIT code because MM is not set 
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31892 
71893 
31894 
31895 
71896 
31897 
71898 
31899 
71900 
21901 
21902 
71903 
31904 
71905 
31906 
31907 
#1908 
31909 
71910 
31911 
71912 
31913 
31914 
71915 
71916 
1917 
21918 
31919 
31920 
31921 
71922 
31923 
71924 
21925 
21926 
21927 
31928 
31929 
#1930 
21931 
31932 
71933 
71934 
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v030 


vo31 


V032 


v033 


V034 
v035 
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Micro 


(00) 
(04) 
(22) 
(24) 
(25) 
(2C) 
(31) 
(34) 
(35) 
(37) 
(38) 
(3A) 
(3C) 
(3D) 
(3F) 


(20) 
(21) 
(30) 
(32) 
(23) 
(2A) 
(2F) 
(2D) 
(2E) 
(28) 
(28) 
(29) 
(33) 
(26) 


(27) 


Level Charts 


PSLoWB.CCBRIALUS 
WB.PSL.CCBR.SIGND 
VAWVA+4 

PCB 

VAWWB 

PC_PC+Hb 

PREV.WB 
MEMSCAR.WB 
PREV.CUR.ISCUR.WB 
REICHK 

ASTLVL.IWB 

ASTLVL 

SOFTIPP.KB 

IPL.WB 

IPR 


VAWPC+I+W.PC.PC+1 
RESERVED 
MEMSCRIWB 

MEMSCR 


MORWB 
WDRoWB.UR 


MDR-OSR.CCBR.BRATST 


CLRCH.VA.WB 
WOR.WB 
MDR-IR 
TBWB 
CLRTB.VA.WB 
GRANT 
MBUS.WDR 


MDR.0 
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(00) TEMPO ! 
(01) TEMP1 J 
(02) TEMP2 | 
(03) TEMP3 ! 
(04) TEMP4 | 
(0S) TEMPS | 
(06) TEMP6 ! 
(07) TEMP7 ' 
(08) TEMPS I 
(09) TEMPS | 
(OA) TEMP10 t 
(0B) TEMP11 i 
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| 

{ (OC) FPRDOFFSET 
1 €OD) MM.TEMPO 
{ (OE) SCBB 

1 (OF) SISR 

1 (10) TFMP.R 

1 €11) TEMP. K+i 
§ €12) MDR 

1 €13) WOR 

1 (14) PSHSUB 

§ (15) PSHADD 

1 (16) WBUSJRNUM 
1 (17) XB.PCLPCt+I 
1 €18) MA 

i (19) PCBACK 

| (1A) PC 

! (1B) VA 

| €1C) READRBS 

1 (1D) RNUM.WBUS 
1 (1E) WBRBSP 

| (1F) TB ! 
+ 


Se neenw seston ea weoarzerayoee 


sO 
ee ee we we we we we en we a a ew we ee we ww en we we rm we fi we we we ee 


<< 


<x MK OX 


| 
I 
| 
! 
| 
t 
+ 
I 
! 
' 
! 
| 
| 
! 
! 
! 
! 
| 
t 
| 
t 
| 
! 
! 
! 
! 
| 
1 
I 
| 
I 
I 
{ 
| 
I 
! 
| 
i 
! 
+ 


me ee eee we wes we we we wm we we wes wes we wes wee men wen we ee eae a we es ae em ee ee ee ee ee 


Ce ee ee 


+ 
! 
i 
i 
y 
{ 
| 
+ 
t 
1 
1 
| 
1 
! 
! 
I 
I 
! 
t 
! 
1 
| 
! 
| 
! 
! 
1 
I 
1 
! 
| 
i 
I 
1 
t 
I 
t 
! 
1 
| 
+ 


ax KK DS do DK OK DE OK OM OK OK OK DK DE OK DE OK OK OK OK OS OK OK OS OK OH OO OK OO 
OOS OS OS OS OK OK OK OO OK OK OO 26 OS OK OK OS OK OK OK OK OS OS HS OK OE OK OK OK OO OE 


Sm OK OK OK KK OX 


(LNOS) SLYVHO 


66¢ 


31935 
#1936 
71937 
71938 
31939 
31940 
71941 
31942 
31943 
71944 
71945 
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31947 
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31952 
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31955 
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=e 


F008 0888 OF OS 8S CEOS COS OO } 8 FSS 08888 SO STO ST 2B ATSSSTTASH SASH Possess weeneaeseaonat 


1 I J CCBR CONTROL | 


| MICRO ORDER ! OPERATION teow casewetpocnsoncrot 

{ I 1 CCBR<1> | CCBR<0> |} 
00 O Ff 0 80 0 8 OOO 0 6 0888 0 6 OOOO SO Of 8 82808 8 8 OFS 288 SS BOS STE OBESDTTSSSHSfeswseeeneefueveasaen+ 
I 1 NOP.CCBR<=-SIGND I | LSS 0 { EQL 0 J 
t Cc | NOP.CCBR<=<ALUS | | ALUS<1> | ALUS<O> i 
I Cc | CCOP1.CCBR<=-SIGND | CC OP 1 | LSS 0 § EQL 0 | 
J | CCOP2.CCBR<-SIGND ! CC OP 2 1 LSS 0 i EQL 0 I 
FSO COO f 0 086 8 C0 8S 6 88S 0S SFOS OS OS Of OO 80668 O22 OS DOSHSSASS STFS OS STFS Tee eeessesfoaseuverve+ 
j Cc { NOP.CCBR<=-BRATST | 1 0 { BRA TST | 
1 Cc 1} NOP.CCBR<-CSIGNS I ALUS<1> {| LSS 0 l 
t i | WB<-ATCR,.CCBR<=SIGND 1 WB<3:30> <=ATCR 1 LSS 0 1 EQL 0 ! 
| 1 | ALUS<=DSDZ.CCBR<*-ALUS { ALUS<1:0> <= (BCD SIGN)°(BCD 0) | ALUS<1> | ALUS<O> | 
I s } ALUS<-SIGND.CCBR<=ALUS | ALUS<1:0> <= (LSS 0)°(EQL 0) | ALUS<1> J ALUS<O> j 
I Cc 1 ALUS<-UNSGN.CCBR<@ALUS | ALUS<1:0> <= (LSSU 0)°(EQL 0) | ALUS<1> | ALUS<O> | 
I { SETV.CCBR<=<SIGND | PSL<V> <= i 1 LSS 0 1 EQL 0 ' 
FOO 0 $0800 08888888 OS BO Of O88 O88 O 8 089888 SSO OES 8 9 O8 OO 88SO4 COCO SE DOB OSOEBEeSCLew+ 
1 Cc | WB<-PSL.CCBR<=SIGND 1 #B<3130> <@PSL ! LSS 0 1 EQL 0 I 
j Cc | CC<-WB.CCBR<-ALUS | CC<-wWB<33:0> 1 ALUS<1> {| ALUS<0> | 
t P | PSL<-W¥8.CCBR<-ALUS | PSL<-WB<3130> *%* 1 ALUS<1> | ALUS<O> | 
i s | PSw<-WB.CCBR<-ALUS | PSW<-WB<K1530> ¥*%* | ALUS<1> { ALUS<O> | 
t L | MDRJOSR.CCBRIBRATST { MDR <= ZEXT OSR 10 { BRA TST | 
$8 8 OO fF 0 8808 8 OO OOO 088868 SSO OO $988 OO 8888S C8 CESS CS SOS SSS T ESCO HST Bf} SSBB eee swaeeeroeouasesd 


WHENEVER THE OPERATION ALTERS ALUS, CCBR <= ALUS OLD 


UNLESS OTHERWISE NOTED ALL VALUES ARE SIZE DEPENDENT 


LSS 0 s WBUS<SIGN>.XOR.ALU “OVERFLOW” (THIS WILL PRODUCE “LSS 0” FOR AwB OR A+(-B)) 


OVERFLOW : XOR OF CIN AND COUT OF MSB(SIZE) ALU 

EQL 0 s WMUX = 0 

LSSU 0 s eNOT.CALU CARRY) (THIS WILL PRODUCE “LSSU 0° FOR A=B OR A+(B)) 

BCD 0 3 (WMUX<3138>.E0.0).AND. (WBUS<734>.EQ.0) 

BCD SIGN ; IF wWwBUS<3:0> > 9 THEN, ALUS<1> IS SET IF SIGN IS NEGATIVE 

BRA TST =: FOR BRANCH INSTKUCTIONS CCBR<0O> IS SET IF THE BRANCH CONDITION IS TRUE 


*** IF V GETS SET NO TRAF WILL OCCUR 


(LNOD) SLYVHO 


00€ 


71982 
31983 
71984 
71985 
71986 
31987 
31988 
71989 
71990 
71991 
71992 
71993 
71994 
71995 
71996 
71997 
71998 
#1999 
72000 
72001 
72002 
32003 
72004 
72005 
32006 
32007 
72008 
72009 
32010 
32011 
72012 
72013 
72014 
32015 
+2016 
32017 
32018 
32019 
32020 
#2021 
32022 
32023 
32024 
32025 
32026 
32027 
32028 
#2029 
32030 
32031 


eTOC * Micro Level Charts : BUT/SPASTA Chart" 


oe TE Te BO WE Te Ve Te VO TE Te Ve Te Te Te Te Ve Ve Vo Te Ve Te Te Ve Ve Ne Te Te Te Te Te Toe Be Te Te Se Ve “e VO Te Ve Ne To Te Ve Te Ve Ve 


1 ! ! 
{ IPR DECODE & RBS STATUS | COMPATIBILITY REG DECODE & NATIVE REG=SP TEST } 
i ! ! 
PO 20 0 8 8 OO OO 8 OOS OS WO OO OC 8 BOBO © O OC © 88 OF © 0 226 © 8 O28 OSS WOO $ OO OOO 8S SO SSS OSHS SSES SST SSSSTSSSSTSSSTSST SO TOSFeCeCFez2enFeeae4 

i J 


RSRC does not Specify GPR(0,15) | RSRC Specifies GPR{[0,15] 


| l 
i 1 
| RSRC : TEMPO KSP TEMP.R { RSRC s RO GPR.R ! 
{ TEMP1 ESP TEMP.R+1 i Ri GPR.R+1 t 
t TEMP2 SSP TEMP.ROR1 t R2 GPR.ROR1 ' 
! TEMP3 USP IPR.R i R3 DST.R ] 
! TEMP4 Isp IPR.R+1 t R4 OST.Rti i 
I TEMPS PCBB IPR.ROR1I | RS DST.ROR1 I 
J TEMP6 MM.TEMP2 LONLIT | R6 | 
| TEMP? MM.TEMP3 ZERO I R7 | 
| TEMPS POBR ZERO.CLRRBSP | R8 I 
I TEMPS POLR i R9 i 
| TEMP10 P1BR i R10 { 
I TEMP11 PILR | Rit I 
I TEMP12 SBR | R12 ! 
i TEMP13 SLR | R13 ! 
{ MM.TEMPS SPNICR.SPICR | SP I 
I MM.TEMP1 MM. TEMP4 I RTMPGPR ! 
| 1 i 
F000 Ow 8 CO $f CO 8 0 0 Ow OO OO OO 8 888 8 OS FOO OO 8 OS SO $8 O88 SOOO $28 SS OSU OB SSCS BOO HO QBSSAFASa ewes aseownne=+ 
I i I | { | I 
| MSRC ! | SPASTA<1:0> {4 MSRC 1 | SPASTA<1:0> | 
t { { | \ I I 
$0 Ow 0 Of 0 8000 w Ow 0 66 OOO 08 8080 Of OOOO 8808 8S $6 OOS OOS OS FOO BOOS ROSH S OOS OT AH BOSE SSTAEPVsASwaTeewwwet 
t I 

| RNUMLWBUS | WBUS.EQ.(8,9,10,11,12,13] | 00 | RNUMJWBUS | | UNDEFINED ' 
I 1 i t { ! | 
1 RNUMLWBUS {| wWBUS.EQ.(5,6,7,14,15) U 10 | READRBS i | UNDEFINED ! 
! | | | I { I 
| RNUMLWBUS | WBUS.EQ.(0,1,2,3,4) | 11 | WBRBSP t 1 UNDEFINED ! 
I ! \ I l { | 
| READRBS { RBS<6>.£Q.1(PSHADD) | 10 | ALL OTHERS j RNUM.NE.[6,7,14)] I 00 | 
{ ! I | I 1 ! 
| READRBS | R&S<6>.E0.0(PSHSUB) t 00 | ALL OTHERS | RNUM,EQ,14 { 01 t 
I i | ! ! ! { 
| WBoRBSP | RBSP.EQ.0 ! 01 | ALL OTHERS {| RNUM,EQ.7 t 10 ! 
1 { | ' ! i I 
| WBRBSP i RBSP.NE.O t 00 | ALL OTHERS | RNUM,EQ.6 ' ii t 
I j | ( ! ! ! 
§ ALL OTHERS | J 00 ! I | J 
I i | I I I I 
Ow ww SO © f 6 OO 6 OO 8888S OOO 0 08 OO © Oh OO O88 88888 880} OES OS ORONO 0 SOOO SOS SSS SSS SSSSSSDANSDSOES HOODEO SSB OeCeet+ 


(LNOD) SLYVHO 


LO€ 


32032 
32033 
32034 
32035 
32036 
32037 
#2038 
32039 
72040 
32041 
72042 
72043 
32044 
32045 
32046 
#2047 
72048 
32049 
72050 
72051 
#2052 
72053 
72054 
32055 
32056 
72057 
72058 
32059 
72060 
32061 
72062 
72063 
32064 
72065 
72066 
32067 
32068 
72069 
72070 
72071 
32072 
#2073 
72074 
72075 
72076 
32077 
72078 
72079 
72080 
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ALU 


Q 


ROTATE 


$$ wewroenwoerore+ 


wcn} = <-ALU | <onnne|] <-Q l<-- 


pPoeewmwecaeoenat 


-weewwwweeoeor+ 
¢wreereewreverrs 


fowwmmecewny 


ae | <-ALU J<=-- 


| ¢eerewooewat | 


1 ¢weweweweoee+ i] 


“=>! Q=> — 


$weweeeennny 


rarer 


-->| ALUe> Joon 


{ poewoeveeaerensy 1 


1 peewee zezen+ ! 


---1  <=0 b<e- 


foweewormonsy 


¢oewrewreuverrenr+ 


22>!  ALU=> J----=>] Q=>  Jeee 


Powe eneeoony 


Freee nowearey 


¢ewrweeeoereere+ 


Micro Level Charts : TABLE 1 = ALU & Q Rotate and Shift Functions Part 1" 


SHIFT 


fr eenmecnnny 


<2 <=ALU [<ecee=] <-0 1<==-0 


pen wroeeeerees+ 


Peers eweeoeee+ 


peaweeererrs+ 


preneeaeaecas} 


<--| <ALU }<eo 


¢eaweerenvezay ! 


¢eroaeeoeoeanans | 


0-=>1 Q-> Jena 


Preeeeeseeas+ 


¢eereawewoeerew+ 
==>] ALU=s> |==> 
| foewevreeere+y 
I 
| tewmen enn nny 
coe] <=0 I<==0 


Pweaweseaeceasy 


eer eveaceeersy Poewveeneveceaes+ 


0=-=>) ALUe#-> Jonnne> | Q=> [we=-> 


q~aweevoececoaenvesy }eeeeeeoeroen+ 


(LNO9) SLYVHD 


oO 


32081 
32082 
32083 
$2084 
32085 
72086 
32087 
32088 
32089 
32090 
32091 
32092 
32093 
32094 
32095 
32096 
32097 
32098 
32099 
32100 
32101 
#2102 
32103 
32104 
#2105 
32106 
$2107 
32108 
72109 
72110 
32111 
32112 
32113 
#2114 
#2115 
32116 
32117 
32118 
#2119 
32120 
32121 
72122 
32123 
32124 
72125 
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ALU @ 
N L 
N k 
L N 
R N 


Micro Level Charts 


NOTES 


fem oewneensy 


s TABLE 2 = ALU & Q Rotate and Shift Functions Part 2" 


ROTATE 
¢rocewoewscast ¢weaeweaaoeans 
| ALU | ore] <-0 l<-= 
Pewmeweaeven+ 1 ¢eweverwvowes+ 
f 
pPoewewwweeoens+ ¢woroewewaunre+ 
' ALU I -=>1 Q-> joo 
foewoweeaens | ¢ewrwweoweony 
t 
¢owoeneoeoesen+ ¢weoeewooeaneer+ 
woe] <“ALU f<e= | Q 1 
Poerweecnoworn+ | ¢oeroesewrare+ 
| 
-->1 ALU=> Jere I Q | 


¢wrwoeeerwwoerny 


Q<31> IS UNDEFINED FOR ANY LOAD Q@ FUNCTION 


ee ee 


Q<31>(SEE NOTE)><<- 


¢eennsenwees 


} ALU t 


Perr eeecazeces 


Foeeeceeecoasesy 


i ALU t 


Faecceeewsensy 


¢qereecoeurecoeres 


$e wrwowaeroes 


Poeeaneeezeeesy 


perce eraveasy 


SHIFT 


<e-} <-ALU |<o= 


o->| ALU=> |==> 


wnnQ<31>(SEE NOTE) 


> eroeeecenerans 


Poeceveesr2ee4 


WBUS<31>-<2 


fwvaaveunwoooey 


f-oeseenaaneas 


o~eWBUS<31> 


} eereezeenesy 


¢eeeewaereee+ 


poeeeveeeavean+ 


! Q ! 


poeeewvoceswesy 


(LNOS) SLYVHO 


COE 


#2126 
$2127 
#2128 
#2129 
32130 
32131 
$2132 
#2133 
32134 
#2135 
32136 
32137 
#2138 
32139 
32140 
32141 
72142 
32143 
72144 
#2145 
#2146 
32147 
32148 
32149 
72150 
32151 
32152 
32153 
#2154 
32155 
32156 
32157 
32158 
32159 
#2160 
32161 
32162 
#2163 
32164 
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Micro Level Charts s TABLE 2 = Console Interface Control" 
CRAR s Console “Register Address’ Register 
XBUF 3 Xmitter data BUFfer 
RBUF : Reciever data BUFfer 
XCSR 3: Xmitter Command and Status Register 
RCSR : Reclever Command and Status Reaister 
CSR : Command and Status Register 
FO 0 OO 8 0 98 S06 WO OO 0 OO OS © $F SSO OS 9 CO OS OB 8888888 OB} OOOH HS STSSSTSSSTSVSVSVES FSS STSHTASFFeABZF2eFCeveens 
j J I | t 
! CRAR=0 | CRAR=1 { CRAR#2 | CRARS3 
I (DATA) | (XMIT STATUS) | (RECV STATUS) | CCOMMAND & STATUS) 1 
I t 1 { ! 
I I I 
{ wCTRL/LOADCRAR- | CRAR <= WBUS<23322> ( 
' t | 
| ] { CSR <= WBUS<23:20> | 
| WCTRL/CONWRITE | XBUF <= WBUS<233:16> | XCSR<6> <= WBUS<22> | RCSR<6> <= WBUS<22> | 232HALT PENDING I 
H ! (CLEARS READY) 1 INT ENABLE ! INT ENABLE | 22sCLEAR HALT I 
i | | 1 | 212CLR XMIT INT REQ{ 
t j | H | 20sSET HALT ! 
i t I ' 
| wWCTRL/CONREAD | WBUS<23316> <= RBUF | WBUS<233:22> <= XCSR | WBUS<23322> <= RCSR | WBUS<23321> <= CSR | 
! {| CCLEARS DONE AND | 23=READY { 23=DONE { 23sHALT PENDING i 
I | RECEIVER INT REQ) {| 22=INT ENABLE { 22zINT ENABLE 1! 22szKALT i 
I 1 | / | 2120 ! 
! | I 
§ WCTRL/READCRAR | WBUS<25324> <= CRAR I 
I I J 


(LNOS) SLYVHO 


yOe 


72165 
#2166 
72167 
32168 
32169 
72170 
#2171 
#2172 
32173 
32174 
32175 
32176 
32177 
72178 
22179 
32180 
32181 
72182 
32183 
32184 
#2185 
32186 
72187 
72188 
32189 
72190 
32191 
32192 
32193 
32194 
#2195 
32196 
32197 
#2198 
32199 
32200 

2201 
$2202 
#2203 
#2204 
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Micro Level Charts : TABLE 3 - TUS8 Interface Control* 
TRAR : TUSS8 “Register Address’ Register 
XBUF : Xmitter data BUFfer 
RBUF : Reciever data BUFfer 
XCSR 3 Xmitter Command and Status Register 
RCSR s Reciever Command and Status Register 
CSR : Command and Status Register 
PO 6 6 0 OS OS OOS OS OO $ 88 0 O96 8 0086 08 OC 6 08 OOS © $ 28880826 OSS S SOS SCO EC 88$ OES THE SST SSS HA8O2BZT204 
t i 1 ! 4 
| TRAR=0 I TRAR=1 1 TRAR&2 I TRARS3 { 
| (DATA) J (XMIT STATUS) 1 (RECV STATUS) 1 (COMMAND & STATUS) {| 
/ | ] I ' 
Oe Oe Ow 0 9 8 OS OO fF OS OO SO OO OO 8 OSS OO 0 $088 OS 88 O08 8 2068 OOO © $ 2888S OSS SS SOS 8 S2 82284 STATS SCATSCBFABF FG ee2eHa4+ 
! | { 
{ WCTRL/LGADTRAR | TRAR <= WBUS<233:22> | 
| | i] 
PO 8 8 OO 8 OO © OO © $0 © OO 0 88 0 0 OO OO FOS OS OF OS SOS OS 889 OO © $8822 SS OES O88 SHOOT SSS S4FSTSASTTST STF FFF Ceca weu+ 
| t I 
WCTRL/TUS8ARITE XBUF <= HBUS<23:16> | XCSR<6> <= WBUS<22> RCSR<6> <= WBUS<22> | CSR <= WBUS<23320> | 


' 

1 
(CLEARS READY) | INT ENABLE { INT ENABLE 1 23=zCOLD START BIT I 
! l | 222CLEAR START BREAK|I 
| 


! | 21sCLR XMIT INT REQ } 


i 

i 

! 

I 

| 

| 1 ! i { 203SET START BREAK { 

i ! | 1 I 

| WCTRL/TUSSREAD | WBUS<23316> <= RBUF | WBUS<23:22> <= XCSR | WBUS<233:22> <= RCSR | WBUS<23> <= J 

I | (CLEARS DONE AND | 23=READY | 23zDONE | COLD START BIT | 

I | RECEIVER INT REQ) | 22=INT ENABLE { 22sINT ENABLE {1 WBUS<21> <= ! 

1 I I 1 | XMIT INT REQ j 
' I 

| WCTRL/READTRAR 1 WBUS<25324> <= TRAR J 

! ! | 


FO 6 OO 6 89 OO 6 8 8 9 OO 8 ff 9 SO SO © OS OO OO © © SOS OC FF OOS OO OO OO © OOO OO CO © OF OOO SO OS OO SOS SSS SSSTSSSSHFSSTFZHFSFTHSFSF®CHBeFSeeee+4 


(LNOD) SLYVHO 


S0€ 


72205 
#2206 
32207 
32208 
#2209 
32210 
32211 
32212 
72213 
$2214 
32215 
22216 
#2217 
#2218 
32219 
#2220 
32221 
32222 
32223 
32224 
92225 
$2226 
32227 
32228 
72229 
#2230 
#2231 
72232 
72233 
32234 
32235 
32236 
#2237 
32238 
32239 
32240 
72241 
32242 
32243 
72244 
32245 
22246 
32247 
22248 
72249 
32250 
32251 
32252 
#2253 
$2254 
3225S 
#2256 
32257 
72258 
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TOC *" Micro Level Charts : ROM layout map for control store® 

pec werfpooecowot¢ owes 

i i 1 ] 

| MUX {| ALU IDQ11 

| | ] | 
Fete toreepecccwmwse} oeet erm ceewet one csere canyon esacn}wonsese+awetecessoncazatf¢osst 
td | I i | t ] ee | 
IPIPI H t t | J | itl 
JALATLITI MISC ISPkel MSRC | ROT I ALPCTL ] BUT i | 
HRIRI | 1 { I 1 i] {Pl 
12411 | | | ' | ! 1E 1 


FOF efewoepfoworwaaefoefeoecefesoewsceve4s oe Tease} ees eae feos ssefoesessaesFef¢ vevesee4feaefoor+ 
17.7 7 717 77 : 717 7 6 616 6 © 616 6 6 615 5 5 $15 5 5 515 5 4 414 4 4 414 4 4 4! 
19 6 7 615 4 3 211 0 9 817 6 5 413 21 019 8 7 615 4 3 241 0 9 817 6 § 413 2 1 O 


Pree eee ee Cee} Sees eee fe Bee Bee fee Ow OOS} Ce eB OO ef Owe BOTS} Sew B OCS FBS FFAS fossa efeseneesafuezeeeasy 


1 OOO0O0-O3FF | 146 ! 140 JJ 134 J 128 %§ #122 % %41216 4 110 § 104 | 98 | 92 #1 
I J ! t I I | i I | { 
1 0400-07FF | 145 {$ #139 § 21233 $F #127 § 121 YF 215 f$ 109 { 103 | 97 «1 91 1 
I I 1 | I i | I I ! | t 
| O800-OBFF | 144 {| 138 ¢ 132 ¢ 126 %¢§ #120 ¢@ #114 %||§ #108 § 102 J 96 | 90 1 
\ ! | { I t | | { { ! I 
( OCOO-OFFF | 143 %J| 137 $Y #42131 #%F #1225 | 119 {§ 113 § 107 § 101 1 95 | 89 (J 
t 1 | I \ U | | ! i l { 
1 1000"13FF § 142 { 136 | 130 ¢ #124 #%| #4118 ¢ 112 4 106 § 100 3 94 | 7 a | 
| | t { ‘ ! t \ | 1 I { 
1 1400-17FF | 141 | #135 | 4129 | 123 4 #117 4 111 | 105 § 99 4 93 | 87 1 
Few eww eee eee} een ewe + Sew eee} Oe Cee he} Te OOO} OST SOE C4 OBB WT ES} SCE DTSOAS fT aeefosse2s004 sa eea00n4 
Fore enwwowoeeooeoroer+ 
! t * note =: 
| LITRL ! listing is inverted with respect to acutal prom pattern 
I I 
Pee ec wewweoeroe4oefoeeforeceeees er e4f ewes eewee sf ceweeee4ef eof STV eV eV es eTBeeeHeeneesaneeut 
| iP S| | I | til ! 
J SI ! | I iciJl t 
I RSRC iTi Cc | wCTRL ! BUS 1 FPA {Lisl NEXT ' 
l Ric | ! t IKIRI { 
t IMI I 1 | {XI I<e- inverted ->1* { 


y~ewroorce epfereroepoeqoeposfereeefoweoet}oey} cere eers fowwaereefoe}oepoece+essseerefosseveesweceawew+} 
13 3 3 343 3 3 313 3 2 212 2 2 212 2 2« 241: 2:1«2141 :«2:«1=«141« 2:0: :0410 0:0 :010 0 :O OF 
19 6 7 645 43 211 0 9 817 6 5 443 21 019 8 7 615 43 241 0 9 817 6 S 413 2 1 OF 


alee dette celeadteterheds Aedes dete teddies deeded: deeded deheedeee teehee dedebeeteeh: delete tet 2 


1 0000-03FF |} 86 I so 1 74 #4 68 of 62 | 56 | 50 | 44 i 38 | 32 =I 
{ | { I | U | ) I | I I 
1 0400-07FF | g5 I 79 I 73—OI 67 1 61 | 55 1 49 | 43 I 37 «(1 31] 
t 1 / { | ! | 1 ! 5 \ ! 
| O8U0~OBFF ji 84 =| 78 | 72 ~«41 66 1 60 | $4 | 48 | 42 1 36 I 30 | 
i I | I ! I ! ! { 1 | l 
1 OCOO-OFFF | | 77 OI 714 65 1 59 J 53 1 47 1 41 | 35 J 29 #4 
| ! ! I I ' I I t 1 ! t 
{ 1000"13FF | 82 | 76 | 70 =I 64 1 58 | 52 ji 46 | 40 | 34 OI 28 st 
' | I | i U J | { ’ I I 
1 1400-17FE | 81 I 7 1 69 | 63 1 57 I 51 1 45 | 39 61 33 1 27 OI 
Pewee wwe ee et cee we tees e tee ewe et comes eet rowaswe foes asef ewes ce}+ eee wse+wsssaer+pwaesase+ 


72259 BIN 


(LNOS) SLYVHO 


90€ 


33619 
33620 
23621 
33622 
33623 
33624 
33625 
33626 


CMT094.MCR 
MACRO.MIC 


eNOBIN 
TOC * 


ee Se Te Te te 


58 
57 
56 
55 
54 


MICRO2 1M(01) 
MACRO.AIC 


#3615 
73616 
#3617 
73618 


Revision History" 


Add Macro for interval timer 
Add Macros to support CMT053 
Ada Macro to support CMT052 
ADD MACROS TO SUPPORT CMT049 
Initial release. 


1°SEP-82 13:33:09 CLOKX Rev 9.01, Clock rate = 160ns 


-TOC 
TOC 


e 
ae 


(GH) 


"MACRO.MIC" 
"REVISION S8.0* 
Gerard Koeckhoven, Brian Allison, C. E. MCDOWELL, 


P. 


GUILBAULT 


SOYDVIN 


LO€ 


33627 
$3628 
33629 
33630 
33631 
#3632 
33633 
33634 
33635 
33636 
33637 
33638 
33639 
33640 
33641 
33642 
33643 
33644 
33645 
33646 
33647 
33648 
33649 
33650 
33651 
33652 
33653 
33654 
33655 
33656 
33657 
#3658 
33659 
33660 
33661 
33662 
33663 
33664 
33665 
33666 
33667 
33668 
33669 
33670 
33671 
33672 
33673 
33674 
33675 
33676 
33677 
33678 
33679 
33680 
73681 


TOC * Basic Macros* 


CCOP1i 

CcOP2 

CLEAR ADD1(FLAGO) 
CLEAR ADD2(FLAG1) 
CLEAR ARITH TRAPS 
CLEAR BOOT(FLAG MMNOINT) 
CLEAR FLAGO 

CLEAR FLAG1 

CLEAR FLAG2 

CLEAR ELAG3 

CLEAR FLAG4 

CLEAR FP TRAPS 
CLEAR FPACFLAGO) 
CLEAR FPD 

CLEAR GFLOAT(FLAG4) 
CLEAR HM.NOINT 
CLEAR MOPZERO(FLAG1) 
CLEAR MUL1(FLAG2) 
CLEAR MUL2(FLAG3) 
CLEAR OPZERO(FLAG3) 
CLEAR OVER(FLAG2) 
CLEAR POP1C(FLAG4) 
CLEAR READ(FLAG1) 
CLEAR KEGINTC(FLAG1) 
CLEAR SAMESIGN(FLAG4) 
CLEAR STACK FLAG 
CLEAR SUB(FLAG1) 
CLEAR TP 

CLEAR WRITE(FLAG1) 
CLOBBER MTEMPO 
CLOBBER MTEMPO DEF 


DEC STEPC 

DIVDA SOR IN RfJ 
DIVDS SOR IN RO] 
DIVFAST+ SOR IN RO) 
DIVFAST= SOR IN RO) 


FLUSH XB 

FPAWAIT 

FORCE 32 BITS OF VA 
FORCE CACHE PARITY 


I0 RESET 
IRD1i 
IRDITEST 
IRDX (3 
ISIZEC) 


MULFAST+ CAND IN RO) 
MULFAST= CAND IN RO) 


NOP 


"CC/CCOP1.CCBRISIGND" 
*CC/CCOP2.CCBR.SIGND" 
*MISC/CLR.FLAGO" 
"MISC/CLR.FLAGi" 
"CCMISC/HB_LATCR.CCBRSIGND*® 
*"MISC/CLR.MMNOINT" 
"MISC/CLR.FLAGO" 
“MISC/CLR.FLAGI" 
*MISC/CLR.FLAG2" 
*"MISC/CLR.FLAG3" 
"“MISC/CLR.MMNOINT" 
*"WCTRL/FPTCR® 
"MISC/CLR.FLAGO*® 
"PISC/CLR.FPD" 
"MISC/CLR.MMNOINT"® 
*MISC/CLR.AMNOINT" 
"MISC/CLR.FLAG1" 
"MISC/CLR.FLAG2* 
*MISC/CLR.FLAG3" 
*"MISC/CLR.FLAG3"* 
*"MISC/CLR.FLAG2* 
*"MISC/CLR.MMNOINT®" 
*MISC/CLR.FLAGi" 
*"MISC/CLR.FLAGi" 
*MISC/CLR.MMNOINT® 
"MISC/CLR.STACKFLG" 
*"MISC/CLR.FLAGi* 
"*ISC/CLR.TP* 
"MISC/CLR.FLAG1" 
“PSRC/TEMPO,SPW/MLONG"® 
"SPH/MLONG" 


"MISC/DEC.SC* 
"ALPCTL/DIVDA,RSRC/@1,ROT/0" 
"ALPCTL/DIVDS,RSRC/@1,ROT/0" 
"ALPCTL/DIVFAST+,RSRC/@1,ROT/0" 
"“ALPCTL/DIVFAST=~,RSRC/@1,ROT/0" 


"WCTRL/PC_WB,WB.M(PC]" 
"LIT/FPAWAIT® 

"BUS/PRB.RD, VSIZE/1" 
"MISC/FORCE.CACHE, VSIZE/1" 


"BUS/IOINIT® 


"BUT/IRD1,NEXT/3F9" + 3F9 = IE.IRD1.ERROR 


"BUT/IRDITST" 
"BUT/IRDX,NEXT/@1" 
"ISTRM/ISIZE-DSIZE,VSIZE/1,D0TYPE/@1" 


*"ALPCTL/MULFAST+,R&SRC/@1,ROT/0*% 
*"ALPCTL/MULFAST<-,RSRC/@1,ROT/0" 


"ALPCTL/NOP® 


(LNO9D) SOYOVW 


80€ 


$3682 
33683 
33684 
33685 
73686 
33687 
33688 
73689 
33690 
33691 
73692 
#3693 
33694 
33695 
33696 
73697 
33698 
33699 
33700 
23701 
33702 
73703 
33704 
33705 
33706 
33707 
33708 
73709 
33710 
33711 
33712 
33713 
33714 
33715 
33716 
73717 
73718 
33719 
73720 
33721 


PUSH 
PUSH RBS+ 
PUSH RBS- 


PROCESS INIT 


RESTORE POWER FAIL INT 
RETURN [J] 


RETURN AND INHIBIT DESTINATIONS 


RETURN AND SUPPRESS BUS CYCLE 


SET ADD1(FLAGO) 
SET ADD2(FLAG1) 
SET BOOTC(FLAG MMNOINT) 
SET FLAGO 

SET FLAG1 

SET FLAG2 

SET FLAG3 

SET FLAG4 

SET FPA(FLAGO) 

SET FPD 

SET GFLOAT(FLAG4) 
SET MM.NOINT 

SET MOPZERO(FLAG3 ) 
SET MUL1(FLAG2) 
SET MUL2(FLAG3) 
SET OPZERO(FLAG3) 
SET OVER (FLAG2) 
SET POP1IC(FLAG4) 
SET READ(FLAG1) 
SET REGINT(FLAG1) 
SET SAMESIGN(FLAG4) 
SET SIGN(FLAGO) 
SET STACK FLAG 

SET SUBC(FLAG1) 

SET UNDER(FLAG3) 
SET V 

SET WRITEC(FLAG1) 
SIZE) 


"JSR/PUSH" 
"MSKC/PSHADD® 
"MSRC/PSHSUB" 


*"BUS/PRINIT" 


"“WCTRL/NOP® 

*"BUT/RETURN, NEXT/@1" 
“BUT/RET.DINH® 
"BUT/RETURN,NEXT/0,MISC/RSBC* 


"KISC/SET.FLAGO" 
"MISC/SET.FLAG1" 
"MISC/SET.MMNOINT® 
*MISC/SET.FLAGO" 
"MISC/SET.FLAGi" 
"“MISC/SET.FLAG2" 
"MISC/SET.FLAG3" 
"MISC/SET.MMNOINT" 
"MISC/SET.FLAGO" 
"MISC/SET.FPD® 
“MISC/SET.MMNOINT®" 
"MISC/SET.MMNOINT® 
"MISC/SET.FLAG1" 
"MISC/SET.FLAG2" 
“MISC/SET.FLAG3" 
"MISC/SET.FLAG3" 
"MISC/SET.FLAG2" 
“MISC/SET.MMNOINT" 
"MISC/SET.FLAGi" 
"MISC/SET.FLAGi"* 
"MISC/SET.MMNOINT" 
“MISC/SET.FLAGO" 
"MISC/SET.STACKFLG" 
"MISC/SET.FLAGi" 
"MISC/SET.FLAG3" 
"CCMISC/SETV.CCBRI-SIGND® 
"MISC/SET.FLAGi" 
"VSIZE/1,DTYPE/@1" 


(LNOO) SOYOVN 


60€ 


33722 
33723 
33724 
33725 
33726 
33727 
33728 
33729 
23730 
33731 
33732 
33733 
33734 
33735 
33736 
33737 
33738 
#3739 
33740 
33741 
33742 
33743 
33744 
33745 
33746 
33747 
33748 
33749 
73750 
33751 
23752 
33753 
33754 
#3755 
33756 
33757 
33758 
33759 
#3760 
33761 
33762 
33763 
33764 
33765 
23766 
33767 
33768 
33769 
33770 
33771 
33772 
33773 
33774 
33775 
33776 


-TOC * 


Bus Function Macros" 


COMPLETE CPU BUS CYCLES 


READ 


READ.LONG 
READ.LONG.MOD 


READ.M 
READ. 
READ.N 


oD 
00.LOCK 
OTRAP 


READ.PHY 
READ. SECOND 


WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 


WRITE 


WRITE 
WRITE. 


CMC} RO)).RRA4 
=-M() 

=-Q 

CVINP(M()) 
CVTPN(M()) 
D+R0]} +ALKC 
D.OR.ZLIT28{£]} 
M(} 

4(3+PSLC 

4(3+0 
4(34+Q+PSLC 
M(J-PSLC 

4(}=-0 
M()-Q-PSLC 

MC) .AND.ZLITOC) 
MC] .ANDNOT.Q 
MC) .ANDNOT.K() 
MC) .ANDNOT.ZLIT8() 
MC().OR.Q 
MC).OR.RLJ 
MC).OR.ZLITOC) 
MC}).OR.ZLIT28() 
MC].RRLP 
MO).SL.21 

MC} .XOR.G 

MC) .XZ 

NOTREG 

Q 

Q.NOT 
Q.(€Q.SL.1).OR.1 
RC) 

RC] +CONX(4) 

RC} -D-ALKC 
RC)-4C) 
R()-M(}-1 

XB PC.PC+i 


XB PCUPC+4 


ZLITOC) 
LONG 


"BUS/PRB.RD.PTE.K" 


*"BUS/READ" 
"BUS/READ.LNG" 
"BUS/READ.LNG.MOD" 
*"BUS/READ.MOD® 
"BUS/KEAD.MOD.LCK" 
"BUS/READ.NT" 
"BUS/READ.PHY" 
"BUS/READ.SEC" 


"BUS/WRITE,WCTRL/WOR_WB" 

"BUS/WRITE, WCTRL/WDR.WB,MSRC/@1,RSRC/O2,ALPCTL/WX.S,ROT/RR.MR.4" 
“BUS/WRITE,WCTRL/WOR..WB,MSRC/@1,RSRC/ZERO, ALU/B-A=CI,ALUCI/ZERO, MUX/M.R1" 
“BUS/WRITE,WCTRL/WOR.WB,MUX/R.Q,RSRC/ZERO, ALU/A~B=CI,ALUCI/ZERO®" 
“BUS/WRITE,WCTRL/WOR.WB,MSRC/@1,ALU/A4B4+C1I.BCD,MUX/R.S,RSRC/ZERO, ROT/CVTNP®* 
“BUS/WRITE,WCTRL/wWDR.WB,MSRC/@1,RSRC/TEMPO, ALPCTL/WX.S,ROT/CVTPN® 
“BUS/WRITE,WCTRL/WDRWB,RSRC/@1,MUX/D.R1, ALU/A+B4+C1I, ALUCI/ALKC® 
"BUS/WRITE,WCTRL/wWDR.WB,MUX/D.S,ROT/ZLIT28, LIT/LITRL,LITRL/@1,ALU/OR* 
"BUS/WRITE, WCTRL/WDRWB,MSRC/@1,ALU/OR, MUX/M.S,ROT/ZERO" 
"BUS/WRITE,WCTRL/WDR_WB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A+B+CI,ALUCI/PSLC" 
"“BUS/WRITE,WCTRL/WDR.WB,MSRC/@1,MUX/M.Q1,ALU/A4B4CI" 
"BUS/WRITE,WCTRL/wWDR.WB,MSRC/@1,4UX/N.01,ALU/A+B*CI,ALUCI/PSLC* 
"BUS/WRITE,WCTRL/WDRo4B,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A~BeCI , ALUCI/PSLC* 
"BUS/WRITE, WCTRL/WDR_WB,MSRC/@1,MUX/M.Q1,ALU/A-B=CI" 

"BUS/WRITE, KCTRLU/WDR_wWB,MSRC/@1,MUX/N.Q1,ALU/A>B=CI, ALUCI/PSLC* 

"BUS/WKITE, WCTRL/WORWB,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/M.S,ALU/AND® 
“BUS/WRITE,WCTRL/WDORWB,MSRC/@1,MUX/M.Q1,ALU/ANDNOT" 
"BUS/WRITE,WCTRL/WDR.WB,MSRC/@1,RSRC/@2,ALU/ANDNOT, HUX/M.R1" 

"BUS/WRITE, WCTRL/WDRwWB ,MSRC/@1,LIT/LITRL,LITRL/G2,ROT/ZLITS ,MUX/M.S,ALU/ANDNOT® 
"“BUS/WRITE, WCTRL/WDR.WB,MSRC/@1,MUX/M.01,ALU/0R" 
"BUS/wRITE,WCTRL/WDR-WB,MSRC/@1,RSRC/82,ALU/OR, HUX/M.R1" 
*BUS/WRITE,WCTRL/ADR.WB,ALU/OR,MUX/M.S,MSRC/O1,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
“BUS/WRITE,WCTRL/ADRWB,ALU/OR, MUX/H.S,MSRC/O1,ROT/ZLIT28 ,LIT/LITRL,LITRL/@2" 
"BUS/WRITE,WCTRL/WORoWB,MSRC/@1,ROT/RR.MM.P,ALPCTL/WX.S" 

“BUS/WRITE ,WCTRL/WDOR.WB,MSRC/@1,ROT/ZERO,MUX/M.S,ALU/A+B+CI. SL" 
"BUS/WRITE,WCTRL/WDRWB,MSRC/@1,MUX/M.Q1,ALU/XOR" 

*"RUS/WRITE, WCTRL/WDR.WB,MSRC/@1,ALPCTL/WX.S,ROT/XZ.MHK" 
"BUS/WRITE .NOREG, WCTRL/WDR.WB” 

"BUS/WRITE,WCTRL/WOR_WB,RSRC/ZERO, MUX/R.Q,ALU/OR* 
“BUS/WRITE,WCTRL/WDR.WB,RSKC/ZERO, MUX/R.Q,ALU/A=B=CI ,ALUCI/ONE" 
"BUS/WRKITE,WCTRL/WDR.WB ,DQ1/Q.WX,ALU/A+B+CI.SL,MUX/R.Q,RSRC/ZERO, ALUSHF/ONE* 
"“BUS/WRITE,WCTRL/WDR.WB,RSRC/@1,ALU/OR, MUX/R.S,ROT/ZERO" 


“BUS/WRITE, WCTRL/®DR.WB,RSRC/@1,ALU/A+B+C1, MUX/R.S,ROT/CONX.SIZ,VSIZE/1 ,DTYPE/LONG" 


*BUS/WRITE, HCTRL/WDRoWB,RSRC/@1,MUX/D.R1,ALU/BmA=-CI,ALUCI/ALKC" 
"EUS/WRITE, WCTRL/WDRWB,MSRC/@2,RSRC/@1,ALU/B=A=CI ,HUX/M.R1I" 
"BUS/WRITE, WCTRL/WDR_WB,MSRC/@2,RSRC/@1,ALU/B-AW-CI ,HUX/H.R1,ALUCI/ONE®" 
“BUS/WRITE,WCTRL/WDOR.WB,MSRC/XB.PC_PC+I,ROT/ZERO,ALU/OR,MUX/M.S, 

ISTRM/ISIZE.DSIZE,VSIZE/1,DTYPE/BYTE" 
"BUS/WRITE,WCTRL/WDR_WB,MSRC/XB.PC..PC+1I,ROT/ZERO,ALU/OR,MUX/M.S, 

ISTRM/ISIZE.DSIZE,VSIZE/1,DTYPE/LONG" 
“BUS/WRITE,WCTRL/WDR.WB,ALPCTL/WX.S,ROT/ZLITO, LIT/LITRL,LITRL/G@1"% 
“BUS/WRITE UNG, WCTRL/WDRIWB.UR" 


(LNOD) SOYDVN 


OLE 


33777 
33778 
33779 
33780 
73781 
33782 
73783 
73784 
33785 
73786 
33787 
73788 
33789 
33790 
33791 
33792 


WRITE.LONG D 

WRITE.LONG MCJ).ANONOT.O 
WRIIE.LONG M{].0R.G@ 
WRITE.LCNG.NOTKAP 

WRITE .NOTRAP 

WRITE.PHY 

WRITE.PHY MO) 

WRITE.PHY RO) 
WRITE.SECOND 
WRITE.SECOND.UL 
WRITE.UL MOC) 

WRITE.UL M()+0 

WRITE.UL MC] .ANDNUT.Q 
WRITE.UL M().OR.Q 
WRITE.UL MC).OR.ZLITOL) 
WRITE.UL MC) .ANDNOT.ZLITO() 


"BUS/WRITE.LNG, WCTRL/WDR_WB.UR, RSRC/ZERO, MUX/D.R1, ALU/UR* 

"BUS/WRITE.LNG, WCTRL/WORLWB.UR,MSRC/@1 ,MUX/M.Q1,ALU/ANDNOT" 

*BUS/WRITE.LNG, WCTRL/WDRWB.UK,MSRC/@1 ,MUX/M.Q1,ALU/0R" 

"BUS/WRITE.NT.JLNG" 

"BUS/WRITE.NT" 

*BUS/WRITE.PHY® 

"BUS/WRITE.PHY , WCTRL/WDR.WB,MSRC/B1,ALU/OR ,HUX/H.S,ROT/ZERO* 

"BUS/WRITE.PHY , WCTRL/WOR_WB,RSRC/@1,ALU/0R, MUX/R.S,ROT/ZERO" 

"BUS/WRITE.SEC® 

*"BUS/WRITE.UL.SEC® 

"BUS/WRITE.UL, WCTRL/WDR.WB,MSRC/@1,ALU/OR,MUX/M.S,ROT/ZERO* 
“BUS/WRITE.UL,WCTRL/WDR.WB,MSRC/@1,MUX/M.01,ALU/A+B4CI* 

"BUS/WRITE.UL, WCTRL/WDRoWB.UR,MSRC/@1 ,MUX/M.Q1,ALU/ANDNOT® 

*BUS/WRITE.UL, WCTRL/WOR-WB.UR,MSRC/@1 ,MUX/M.Q1,ALU/OR® 

"BUS/WRITE.UL, WCTRL/WDR AWB, MSRC/@1,ALU/OR ,MUX/MeS,ROT/ZLITO,LIT/LITRL, LITRL/G2" 
"BUS/WRITE.UL, WCTRL/WDR WB ,MSRC/@1,ALU/ANDNOT,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/62" 


(LNOD) SOYDVW 


LLE 


33793 
23794 
33795 
33796 
33797 
33798 
33799 
33800 
33801 
73802 
33803 
33804 
33805 
33806 
33807 
33608 
33809 
33810 
73811 
33812 
33813 
33814 
33815 
33816 
33817 
33818 
33819 
33820 
33821 
33822 
#3823 
73824 
33825 
33826 
33827 
#3828 
#3829 
33830 
33831 
33832 
33833 
33834 
73835 
33836 
33837 
33838 
33839 
33840 
23841 
33842 
33843 
33844 
33845 
33846 
33847 


eTOC " Register Transfer Macros" 


ALUS.BCD SIGN.ZERO 
ALUS.BCD SIGN.ZERO(M[]) 
ALUS.SIGND 

ALUS.UNSGN 
ASTLVL.M().RL.24 
ASTLVLOR()—ML) 
ASTLVL.(]} 


BUS GRANT MC).IPL 


CC.FPA 

CC..M 0) 

CC.MC) .NOTAND.RL) 
CC.M(}.OR.RCI 

CC.MC) .OR.ZLITOCI 
CC.M(].XOR.ZLITOL) 
CC..M4().MB.AND.ZLITOC) 
CC.4().MB.ANDNOT.CONX(1) 
CC..M(}) MB. ANDNOT.CONX(4) 
CC.M(]MB.OR.CONX(1) 
CCLM(]ZLITOCI 

CCRC) 

CC..ZLITO(] 

cc.0] 


CONREGS.D.M(J—R() 
CONREGS.M() 

CONREGS.M(} .OR.ZLITI60C) 
CONREGS..M[E}.RR.16 
CONREGS.N(]_RO] 
CONREGS.RC] 
CONREGS.ZLIT16() 


CRARJZLIT16() 


D(OD).~ZLITOL) 

Du(MC} ROJ).RR.Y 
D.~(MC}] ROJ).RR.P 
D~(M0}+CONX(2)).SR.1 
O.w(M(] RRP) ANDRO] 
D.~CRC] Mf]).RL.P 
Do(K()+CONX(2)).SR.1 
D1 

D..CONX.SIZ 
D.D+OLIT24{() 

D..D+RC) 

Do.D+RC) +ALKC 
D.D¢ZLIT0O() 

D.D-1 

D0. D-CONX (2) 
D.D=CONX (4) 

DDR) 

D.De-ZLITOT) 


"CCMISC/ALUS.DSDZ.CCBR.ALUS" 
"CCMISC/ALUS..D0SDZ.CCBRALUS , HSRC/@1,RSRC/ZERO, ALU/OR, MUX/K.R1" 
"CCMISC/ALUS.SIGND.CCBR.ALUS"” 

*CCMISC/ALUS.UNSGN.CCBRJALUS"” 
"“WCTRL/ASTLVLAWB,ALPCTL/WX_S,MSRC/@1,ROT/RROMM.SIZ, VSIZE/1,DTYPE/BYTE" 
*"WCTRL/ASTLVL.WB,SPW/RLONG, RSRC/@1,ALU/OR, MUX/M.S,ROT/ZERO,MSRC/@2" 
“wCTRL/ASTLVL_WB ,LITRL/@1,LIT/LITRL, ROT/ZLIT24,ALPCTL/WX.S" 


*"BUS/GRANT , WCTRL/GRANT,SPW/MLONG, MSRC/@1i" 


*CCPSL/CC.WB.CCBRIALUS,FPA/WBUS FPA.CC* 

*CCPSL/CC.WB.CCBR.ALUS, ALU/OR,MUX/M.S,MSRC/O1,ROT/ZERO* 
"CCPSL/CC_WB,.CCBRIALUS , MSRC/@1,RSRC/@2,MUX/M.R1,ALU/NOTAND" 

*CCPSL/CC_WB.CCBR.ALUS ,MSRC/@1,RSRC/@2,MUX/H.R1,ALU/OR" 

*“CCPSL/CC.WB.CCBR.ALUS ,MSRC/@1,ROT/ZLITO,LIT/LITRL, LITRL/@2,MUX/M.S,ALU/OR" 
"CCPSL/CC.WB.CCBRIALUS ,MSRC/@1,ROT/ZLITO,LIT/LITRL, LITRL/@2,MUX/M.S,ALU/XOR* 
"CCPSL/CC..WB.CCBR.ALUS ,MSRC/@1,SPW/MLONG, ALU/AND, MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
*“CCPSL/CC.WB.CCBRALUS , ALU/ANDNOT, MUX/M.S,SPW/MLONG ,MSRC/@1,ROT/CONX.SIZ,VSIZE/1,DTYPE/BYTE® 
"CCPSL/CC..WB.CCBRIALUS, ALU/ANDNOT,MUX/M.S,SPW/MLONG ,MSRC/@1,ROT/CONX SIZ, VSIZE/1, DIYPE/LONG* 
"CCPSL/CC..WB.CCBRLALUS, ALU/OR, MUX/M.S,SPW/MLONG,MSRC/@1,ROT/CONX.SIZ, VSIZE/1,DTYPE/BYTE* 
"CCPSL/CC_.WB.CCBRIALUS,SPW/MLONG, MSRC/@1,ALPCTL/WX..S,ROT/ZLITO,LIIT/LITRL,LITRL/@2" 
*CCPSL/CC.WB.CCBRIALUS,ALU/OR,MUX/R.S,RSRC/@1,ROT/ZERO" 

"CCPSL/CC..WB.CCBRIALUS, ALPCTL/WX..S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 

"CCPSL/CC.WB.CCBRAALUS, ALPCTL/WX..S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 


“WCTRL/CONWRITE,MSRC/@1,SPW/MLONG, ALU/OR, MUX/R.S,ROT/ZERO, RSRC/@2,D01/D.WX" 
*WCTRL/CONWRITE, WB.M(@1)" 

"WCTRL/CONWRITE,ALU/OR, MUX/M.S,MSRC/@1,ROT/ZLITI6,LIT/LITRL,LITRL/@2" 
"wCTRL/CONWRITE,ROT/RR.MM.SIZ,VSIZE/1,DTYPE/WORD,MSRC/@1,ALPCTL/WX.S" 
"WCTRL/CONWRITE,MSRC/@1,SPW/MLONG, RSRC/@2,MUX/R.S,ALU/OR, ROT/ZERO* 
"WwCTRL/CONWRITE,RSRC/@1,MUX/R.S,ALU/OR, ROT/ZERO" 

"WCTRL/CONWRITE, ALPCTL/®#X.S,ROT/ZLIT16,LIT/LITRL,LITRL/@1* 


*"WCTRL/LOADCRAR, LITRL/@1,LIT/LITRL, ROT/ZLIT16, ALPCTL/WX.S" 


"DO1/DoWX,ROT/ZLITO,LIT/LITRL,LITRL/@1 ALUOD/OR.OD,MUX/Z.8" 

"DO1/D.WX, ALPCTL/WX.D.S,MSRC/@1,RSRC/@2,ROT/RRMR.9" 
"ALPCTL/WX.D~S,MSRC/@1,RSRC/82,ROT/RRMR.P* 
"DQ1/DowX,ALU/A+B4CI.SR,MUX/M.S,MSRC/@1,ROT/CONX,SIZ,VSIZE/1,DTYPE/WORD*" 
"DQ1/D.¥X,MSRC/@1,RSRC/@2,ROT/RRMM.P,ALU/AND, MUX/R.S* 
"ALPCTL/WX.D.S,MSRC/@2,RSRC/@1,ROT/RL.RM.P" 
"DQ1/D.WX,ALU/A+B+CI.SR,MUX/R.S,RSRC/@1,ROT/CONX.SIZ,VSIZE/1, DTYPE/WORD" 
"ALPCTL/WX.D.S,ROT/MINUS1" 

"ALPCTL/AX.D.S,ROT/CONX.SIZ" 
"DQ1/DiwX,MUX/D.S,ALU/A+B+CI,ROT/OLIT24,LIT/LITRL,LITRL/@i" 
"DQ1/D.WX,RSRC/@1,MUX/D.R1,ALU/A+B4CI" 
"DQ1/D0.WX,RSRC/@1,MUX/D.R1,ALU/A+B+C1,ALUCI/ALKC" 
"DQ1/D.WX,MUX/D.S,ALU/A+B4CI,ROT/ZLITO,LIT/LITRL,LITRL/@1* 
"DQ1/D.WX,ALU/A+B+CI,MUX/D.S,ROT/MINUSI" 

"DQ1/D.WX,ALU/A=B=CI ,MUX/D.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/WORD*® 
"DQ1/D.WX,ALU/A=B<-CI ,MUX/D.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG" 
"DO1/D.WX,RSKC/@1,MUX/D.R1,ALU/A=BeCI" 
"FQ1/DiWX,LIT/UITRL,LITRL/@1,ROT/ZLITO,MUX/D.S,ALU/A=B=CI" 


(LNOD) SOYOVWN 


ole 


73848 
33849 
33650 
#3851 
$3852 
33853 
73854 
73855 
33856 
$3857 
33858 
33859 
cee) 
3386 

33862 
33863 
33864 
33865 
33866 
33867 
33868 
33869 
33870 
33871 
33872 
33873 
33874 
73875 
33876 
33877 
73878 
33879 
73860 
73681 
#3882 
33883 
33884 
33885 
73886 
73887 
33888 
73889 
33890 
33891 
33892 
33893 
33894 
33895 
73896 
33897 
33898 
33899 
33900 
73901 
73902 


D.D.AND.OLIT24() 
D.D.AND.ZLITO(C) 
D.0,.AND.ZLIT28() 
D.D.OR.RE} 
D.D.XUR.Q 
D.D.XOR.ZL1IT120) 
DMC] 

D.M{J] SOR 
DuM()4¢RC) 
DoM(I4ZLITO() 
D.MEJ=RC) 
DMCJ“ZLITOLI 
DMC} .AND.R() 
DMC) .AND.ZLIT160C) 
DuMC}.OR.(RC).RL.24) 
D.M{£].OR.ROIJ 
DoM£).RR16 
D.MCJ.RR.16 ORO) 
DoMC].SR.1 

D.Q@ Q.D 

00.91 

D.Q.0 
D.Q.D.XOR.RO] 
DQM) 

D.G.M[] .XOR.Q 
D..RNUM.D+ZL1ITO() 
O.RNUM.D=ZLITO () 
DRNUM.ZLITOL) 
DRC) 

DRC] +CONX.SIZ 
DeaR(j-1 

DR (] -D=-ALKC 
DoREJ-MC) 

DRC] .OR.0 
DoR().SR.1 
DoRCIZEXT(XB) PC.PC+1 


DSEXT(XB) PC.PC+1 
D.SEXT(XB) PC.PC+2 


DiZEXT(MCI) 

D.ZLITOL) 

D.~ZLITOlJ =D 

DZLIT1i2{) 

D.~ZLIT16() 

DZLIT240) 

DWjZLIT24()] MC)LHARD.REV 


D.ZLIT4U) 
D.ZLIT8() 


FLAGS.DREJ 
FLAGS.K(}].AND.ZLITOC) 
FLAGS.R(} 


"DO1/D_wX,ALU/AND,MUX/D.S,ROT/OLIT24,LIT/LITRL,LITRL/@1" 

"DQ1/D.WX,ALU/AND,MUX/D.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 

"DQ1/D.WX,ALU/AND, MUX/D.S,ROT/ZLIT28,LIT/LITRL,LITRL/@1i" 

"DQ1/D.WX,ALU/OR,MUX/D.R1,RSRC/@i" 

"DQ1/DWX,ALU/XOR, MUX/D.Q1" 

"DQi1/D.WX ,MUX/D.S,ALU/XOR,ROT/ZLIT12,LIT/LITRL,LITRL/O1" 

"Dul/D_WX,MSRC/@1,RSRC/ZERO, ALU/OR, MUX/M.R1" 

*DQ2/SQR.DoWX,4SRC/@61,KSRC/ZERO, ALU/OR, MUX/M.R2" 

"D01/D.WX ,MSRC/@1,RSRC/O2,ALU/A+B4CI,MUX/M.R1L" 

"DQ1/D.WX, ALU/A+B4CI , MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/G2" 

"DQ1/D.WX ,MSRC/@1,RSRC/@2,MUX/M.R1,ALU/A-BeCI" 

"DO1/0_WX ,ALU/A-BoCI,MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/O2" 

"DQ1/D.WX,ALU/AND,M4UX/M.R1,MSRC/@1,RSRC/@2" 

*DQ1/DoWX,ALU/AND, MUX/M.S,MSRC/@1,ROT/ZLIT16,LIT/LITRL,LITRL/G2" 

"GQ1/D.WX, ALU/OR ,MUX/M.S,MSRC/@1,ROT/RRRRoSIZ,RSRC/@2,DTYPE/BYTE, VSIZE/1" 

"DO1/D.WX,MSRC/@1,RSRC/@2,MUX/M.R1,ALU/OR" 

"ALPCTL/WX_D.S,MSRC/@1,ROT/RROMM.SIZ, VSIZE/1,DTYPE/WORD" 

"ALPCTL/WX_D_S.Q.K,MSRC/@1,ROT/RRMM.SIZ,VSIZE/1,DTYPE/WORD,RSRC/@2" 

*"DQ1i/D.WX,ALU/A+B+C1.SR,MUX/M.S,MSRC/@1,ROT/ZERO" 

"ALPCTL/WX—D.Q@.Q.D" 

"ALPCTL/WX.D.Q_S,ROT/MINUS1" 

"ALPCTL/WX.D_0.S,ROT/ZERO" 

"DQ1/Q.DoWX,ALU/XOR,MUX/D.R1,RSRC/@1" 

"DQ1/0..D.WX ,MSRC/@1,ROT/ZERO,MUX/H.S,ALU/OR® 

"DQ1/Q—D.WX ,ALU/XOK,MUX/M.01,MSRC/81" 

"DO1/D.WX ,MSRC/RNUMWBUS , ALU/A+B4CI , MUX/D.S,ROT/ZLITO, LIT/LITRL,LITRL/@1" 

"DQ1/D.WX ,ASRC/RNUMOWBUS , ALU/AoB=-CI,MUX/D.S,ROT/ZLITO,LIT/LITRL,LITRL/G1* 

"ALPCTL/WX_D-S,MSRC/RNUM.WBUS, ROT/ZLITO,LIT/LITRL,LITRL/@1" 

"DQ1/DWX,ALU/OR,MUX/R.S,RSRC/@1,ROT/ZERO" 

"DQ1/DoWX,RSRC/@1,ROT/CONX.SIZ,MUX/R.S,ALU/A+B+CI" 

"DQ1/D.WX, ALU/A+B4CI ,MHUX/R.S,RSRC/G1,ROT/MINUS1* 

"DQ1/D.WX,RSRC/@1,MUX/D.R1,ALU/B=A-CI,ALUCI/ALKC* 

"DQ1/D.WX,RSRC/@1,MSRC/@2,MUX/M.RL,ALU/B-A-CI" 

"DQ1/D.WX,RSRC/@1,MUX/R.Q,ALU/OR" 

"£G1/D.WX,ALU/A+B4+CI.SR,MUX/R.S,RSRC/@1,ROT/ZERO"* 

*DQi1/D_WX ,RSRC/@1,SPW/RLONG, MSRC/XB,.PC..PC+1,ROT/ZERO,MUX/XM.S,ALU/OR, 
ISTRM/ISIZE_DSIZE, VSIZE/1,DTYPE/BYTE* 

"“DQ1/D_WX, MSRC/XB.PC.PC+1,RSRC/ZERO,MUX/XM.R,ALUXM/SIGN,ALU/OR, VSIZE/1,D0TYPE/BYTE, 
ISTRM/ISIZE.DSIZE" 

“DQ1/DuWX ,MSRC/XB.PC.PC+I,RSRC/ZERO,MUX/XM.R,ALUXM/SIGN,ALU/OR, VSIZE/1,DTYPE/WORD, 
ISTRM/ISIZE_DSIZE* 

"DQ1/DWX,MSRC/@1,RSRC/ZERO, MUX/XM.R,ALUXM/ZERO, ALU/OR" 

"ALPCTL/WX_D.S,ROT/ZLITO,LIT/LITRL,LITRL/B1" 

"DQ1/D.wxX ,MUX/D.S,ALU/B-A-CI,ROT/ZLITO,LIT/LITRL, LITRL/@1" 

"ALPCTL/wX.D.S,ROT/ZLIT12,LIT/LITRL,LITRL/@1" 

"ALPCTL/WX.0_S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 

"ALPCTL/WXD.S, ROT/ZLIT24,LIT/LITRL,LITRL/ G1" 

"CQ1/DWX, ALUOD/OR.OD,MUX/Z.S,ROT/ZL1T24,LIT/LITRL,LITRL/@1,MSRC/82,SPW/MLONG, 
WCTRL/REVLEVEL" 

"ALPCTL/WX.D_S,ROT/ZLIT4,LIT/LITRL,LITRL/@1" 

"ALPCTL/WX_DJS,ROT/ZL1IT6,LIT/LITRL,LITRL/@1" 


"WCTRL/FLAGS_WB,RSRC/61,RKOT/ZERO, ALU/OR, HUX/R.S,DQ1/DoWX" 
“wCTRL/FLAGS.WB,MSRC/61,ALU/AND ,MUX/M.S,ROT/ZLITO,LIT/LITRL, LITRL/@2"* 
"wWCTRL/FLAGS_WB,RSRC/@1,ROT/ZERO, ALU/OR, MUX/R.S* 


(LNOD) SOHOVIN 


Ele 


33903 
33904 
73905 
#3906 
33907 
73908 
33909 
73910 
33911 
33912 
33913 
73914 
33915 
73916 
33917 
73918 
73919 
73920 
33921 
33922 
33923 
33924 
73925 
73926 
33927 
73928 
33929 
33930 
33931 
33932 
73933 
73934 
73935 
33936 
33937 
33938 
#3939 
73940 
33941 
33942 
33943 
23944 
73945 
33946 
73947 
33948 
33949 
#3950 
73951 
73952 
33953 
73954 
73955 
73956 
33957 


FLAGS_ZLITO{£) 


FPA. ENABLE_M(} .RR.P 
FPALMB M().ROCJ 
FPA.M() 

FPALM{}] FPA.WB.RI)=-0 
FPA.M() MDR-RC) 
FPALQ.MDR MTEMPOR() 
FPA.Q.M[) 

FPA.Q.M{) MDR.O 
FPAWQ.M(} MOR-R() 
FPA.Q.M() .LITNXT 
FPALQ.M(} VALRC) 
FPALR().SIZ.MC) 
FPA.R()_M() 
FPA.WB.R(1 <0 


INIR.M(].0 
IPL.M(].RL.16 
IPL.(C] 


LONLIT.{)} 


MB.M() 

MORW(MLJ RLJ).RR.9 
MOR.~(MC] RCJ).RR.P 
MDRu-1 

MDRK.-NC) 

MORO 

MDRoM() 

MDR.MC)+ALKC 
MDRM(J+CONX(1) 
MDKoMCI+K0) +ALKC 
MDR-M(J-CONX.SIZ 
MDRM(] .AND.OLITY (J 
MDR.M(] .AND.ZLIIOL) 
MDR.M(] .ANDNOT.RLJ 
MDRoM() .ANDNOT.ZLITOC]) 
MDR.M().ASR.P 
MDRoMC) .FPLIT 
MDRWM(C).OR.(RL).RR.24) 
MDR.M(].OR.CVINPCRO]) ) 
MDRoM().OR.RO) 
MDR.M(].OR.ZL1T24(0) 
MDR.M([].RL.16 
MDRMC].RL.24 
MDR-M(]).RL.8 
MDRM(].RL.9 
MDR.M(].RR.16 
MDR.M() .XOR.ROUJ 
MDR.M(C] .XOR.ZLIT120) 
MDRIMCJ_ROJ 
MOR.M(JR(].RR.16 
MDRIM(C].ZLITOC) 
MDR.Q 


"WCTRL/FLAGS..WB, ALPCTL/WX.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 


"WCTRL/FPA.ENABLE.WBS, ALPCTL/WX_S,ROT/RR.MM.P,MESRC/61" 
"FPA/FPA_DATA.MBUS,MSRC/@1,SPW/MLONG, RSRC/@2,MUX/R.S,ROT/ZERO, ALU/OR* 
"§ PA/FPA_DATA.MBUS,MSRC/61" 

"FPA/FPA_MBUS.FPAWBUS ,MSRC/@1,RSRC/@2,MUX/R.S,ALU/A=B-CI,ROT/ZERO"* 
"FPA/FPALDATA.MBUS,MSRC/@1,WCTRL/MDR.WB,ALU/OR,MUX/R.S,ROT/ZERO, RSRC/@2" 
"F PA/FPA_DATA.MBUS,SPW/MLONG, MSRC/MDR,RSRC/@1,ALPCTL/WXR.OWM" 
"FPA/FPALDATA.MBUS,MSRC/@1,MUX/M.S,ALU/OR, ROT/ZERO,DQ1/O.WX"* 
"FPA/FPA_DATA.MBUS, WCTRL/MDR.WB,MSRC/@1,ALPCTL/WX.0.0.H"* 
“FPA/FPA_DATA.MBUS, ALPCTL/WX_R.Q.M,WCTRL/MDR.WB,MSRC/@1,RSRC/O2" 
"FPA/FPALMBUS.LITNXT,MSRC/@1,MUX/M.S,ALU/OR,ROT/ZERO,DQ1/Q.WX* 
"FPA/FPA_DATA.MBUS, ALPCTL/WX_R.OM,MSRC/@81i ,RSRC/@2,WCTRL/VA.WB"® 
"FPA/FPA_DATA.MBUS,RSRC/@1,SPW/RSIZE,ALU/OR,MUX/H.S,ROT/ZERO, MSRC/@2" 
"FPA/FPA.DATA.MBUS,RSRC/@1,MSRC/@2,ROT/ZERO, SPW/RLONG , HUX/M.S,ALU/OR* 
"FPA/FPA_DATA.WBUS,KSRC/@1,MUX/R.S,ALU/A~B=CI,ROT/ZERO" 


"“WCTRL/INIR-WB,MSRC/@1,SPW/MLUNG, ALU/OR, MUX/R.Q,RSRC/ZERO" 
"WCTKL/IPLWB, ALPCTL/WX.S,MSRC/@1,ROT/RR.MM.SIZ,VSIZE/1,DTYPE/HORD" 
“WCTRL/IPLWB, ALPCTL/WX_S,ROT/ZLIT16,LIT/LITRL,LITRL/@1"* 


"LIT/LONLIT,LONLIT/<.NOT(<LONLIT/@1>] >" 


"MSRC/@1" 

“WCTRL/MDRoWB,MSRC/@1,RSRC/@2,ROT/RR.MR.9,ALPCTL/WX.8" 
“WCTRL/MDR_WB,MSRC/@1,RSRC/@2,ROT/RR.MR.P,ALPCTL/WX.S" 

“WCTRL/MDRoWB, ROT/MINUS1 , ALPCTL/WX_S* 
“wCTRL/MDR.WB,MSKC/@1,ALU/B=-A-CI,ALUCI/ZERO, RSRC/ZERO, MUX/M.R1"* 
“wCTRL/MDK.0* 

"WCTRL/MDRoWB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/OR® 
"wCTRL/MDR_WB,MSRC/@1,ALU/A4B+C1,ALUCI/ALKC,RSRC/ZERO, MUX/M.R1® 
“wCTRL/MDR.WB,MSRC/@1,ROT/CONX.SIZ, VSIZE/1 ,DTYPE/BYTE,ALU/A+B+CI ,MUX/H.S" 
“wCTRL/MDR.WB,MSRC/81,RSRC/@2,MUX/M.R1,ALU/A+B4CI, ALUCI/ALKC* 
"WCTRL/MDR_WB,MSRC/@1,ALU/A=B=CI, ROT/CONX SIZ, MUX/M.S" 
"wCTRL/MDR-WB,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/OLITS,MUX/M.S,ALU/AND"® 
*wCTRL/MDRuWB,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/H.S,ALU/AND" 
*wCTRL/MDRoWB,MSRC/@1,RSRC/O2,MUX/M.R1,ALU/ANDNOT*® 
*WCTRL/MDR_WB,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/M.S,ALU/ANDNOT® 
“wCTRL/MDROWB,MSRC/@1,ROT/ASR.M.P,ALPCTL/WX.S" 
"“wCTRL/MDR_WB,MSRC/@1,ROT/FPLIT,ALPCTL/WX.S" 

"WCTRL/MDR_WB, MSKC/@1,RSRC/@2,ROT/RR.RR-SIZ, VSIZE/1, DTYPE/LONG,MUX/M.S,ALU/OR® 
"wCTRL/MDRoWB,MSRC/@1,RSRC/@2,ROT/CVINP, ALU/OR,MUX/M.S" 

"WCTRL/MDRoWB, MSRC/@1,RSRC/@2,MUX/M.R1,ALU/OR" 
"WCTRL/MDRWB,ALU/OR,MUX/M.S,MSRC/@1,ROT/ZLIT24,LIT/LITRL,LITRL/@2" 
"wCTRL/MDR.WB,MSRC/@1,ROT/RR.MM.SIZ,VSIZE/1,DTYPE/WORD, ALPCTL/WX.S" 
"WCTRL/MDR.WB,MSRC/@1,ROT/RRMM.SIZ,VSIZE/1 ,DTYPE/BYTE, ALPCTL/WX.S* 
"wCTRL/MDRuWB,MSRC/@1,VSIZE/1,DTYPE/LONG, ROT/RR.MK.SIZ,ALPCTL/WX.S" 
®*wCTRL/MDRWB,ALPCTL/WX..S,ROT/RLMM.PTE,MSRC/81" 
"wCTRL/MDR.WB,MSRC/@1,ROT/RR.MM.SIZ, VSIZE/1,DTYPE/WORD, ALPCTL/WX_S* 
"“wCTRL/MDR_wWB,MSRC/@1,RSRC/@2,ALU/XOR, KUX/M.R1" 
*“wCTRL/MDR.WB,MSRC/@1 ,ROT/ZLITI2, LIT/LITRL,LITRL/@2,MUX/M.S,ALU/XOR® 
®WCTRL/MDR.WB,MSRC/@1,SPW/MLONG, RSRC/@2,ROT/ZERO,KUX/R.S,ALU/OR" 
"wCTRL/MDR.WB,MSRC/@1,SPW/MLONG, RSRC/O2,ROT/RR.RR.SIZ, VSIZE/1 ,DTYPE/WORD,ALPCTL/WX.S* 
"WCTRL/MDR_WB,MSKC/@1,SPW/MLONG, LIT/LITRL, LITRL/@2,ROT/ZLITO,ALPCTL/WX.S" 
"wCTRL/MDRoWB,RSRC/ZERO, MUX/R.Q, ALU/OR" 


(LNOD) SOYOVIN 


VLE 


33958 
73959 
73960 
33961 
33962 
33963 
33964 
33965 
33966 
$3967 
73968 
33969 
33970 
33971 
23972 
33973 
23974 
33975 
33976 
33977 
33978 
33979 
73980 
73981 
33982 
33983 
33984 
33985 
73986 
73987 
33988 
33989 
33990 
73991 
33992 
33993 
33994 
73995 
33996 
33997 
33998 
33999 
74000 
34001 
34002 
34003 
34004 
74005 
34006 
34007 
24008 
74009 
74010 
34011 
34012 


MDRuQ OM) 
MDRuQ.K0) 
MDRWOWM {J =ZLIT8C) 
MORRO) 
MDR.RC)-CONX(1) 
MDRoRLJ=M01-ALKC 
MDRoR().RR.24 
MDRoRC).MC) 
MDRIRC]RB=CONX SIZ 
MDRuwSEXT (M0) ) 
MDR.SEXT(XB)4+RC} PC.PC+I 
MDR.XB PCLPC+1 


MDR.XB PC.PC+2 
MDRLXB PCLPC+4 
MDR.XB PC.PC+I 


MDRZEXTCIR) 
MDR.ZEXT(M(]J ) 
MDRWZEX1 (OSR) 
MDR.ZL1I10(] 
MDRZLIT160() 
MDRoZLIT24(1 


MEMSCAR.O MLJ.ZLITOC) 
MEMSCAR.M([) @ZLITO() 
MEMSCAR.N(J 0 
MEMSCAR.M(CJ).MB-ZL1TO() 
MEMSCAR.O_RL) 
MEMSCARTR[) 0 
MEMSCAR.ZL1T724 (J 


MEMSCR.=1 

MEMSCR.0 

MEMSCR.0 M().ZLITOC) 
MEMSCR.M() .ANDNOT. (RE) .RL.24) 
MEMSCR.M() .RL.24 
MEMSCR.M()ZEXT (MB) 
MEMSCRIRTEMPTOML) -ZLITOCI 
MEMSCR.R [J 
MEMSCR.R() MC) .RL.24 
MEMSCR.ZLIT24() 


MTEMPOWCMDR.RR.P)AND.RO&) 
MTEMPOD.0 Q.SEXT(MDR) 
MTEMPO.DMDR=ZLITO(C) 
MTEMPOWMDR+1 

MTEMPO.MDR+0 
MTEMPO_MDR+R OJ 
MTEMPO.MDR+R (I) +ALKC 
MTEMPO_MDR-ZLITOLJ 
MTEMPO.MDR.AND.OLITS8() 
MTEMPOMDR.AND.ROCJ 


"WCTRL/MDRoWB,MSRC/@1,ALPCTL/WX.Q.0_M" 
“WCTRL/MDR.WB,DQ1/O0.WX ,MSRC/@1,ROT/ZERO, MUX/M.S,ALU/OR* 
"WCTRL/MDR.WB,DOQ1/Q.WX ,MSRC/@1 , ALU/A=B=Cl ,MUX/M.S,ROT/ZLITS,LIT/LITRL,LITRL/G2" 
"nCTRL/MDRoWB,RSRC/@1,ROT/ZERO, MUX/R.S, ALU/OR" 
*WCTRL/MDRoWK,RSRC/@1,ROT/CONX, SIZ, VSIZE/1,DTYPE/BYTE,ALU/A=B=CI ,MUX/R.S" 
"WCTRL/MDRoWB,MSRC/@2,RSRC/@1 ,ALU/B@AnCI,ALUCI/ALKC,MUX/M.Ri" 
“wCTRL/MDR.WB,RSRC/@1,ROT/RR.RR.SIZ, VSIZE/1,DTYPE/LONG, ALPCTL/WX.S" 
*hCTRL/MDRWB,RSRC/@1,SPWH/RLONG, MSRC/@2,ALU/OR,MUX/H.S,ROT/ZERO" 
“wCIRL/MDRWB, RSRC/@1,ROT/CONX.SIZ,MUX/R.S,ALU/A=BoCI,SPW/RLONG, VSIZE/1,DTYPE/IDEP® 
"WCTRL/MDR.WB,MSRC/@1,RSRC/ZERO,MUX/XM.R,ALUXM/SIGN, ALU/OR® 
"WHCTRL/MDR_WB,RSRC/@1,KMSRC/XB.PC_PC+1,MUX/XM.R,ALUXM/SIGN,ALU/A+B¢CI* 
"WCTRL/MDR.WB,MSRC/XB.PC.PC4+1,RSRC/ZERO, MUX/M.R1,ALU/OR, ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/BYTE" 
"“wCTRL/MDR.WB,MSRC/XB.PC..PC+I,RSRC/ZERO, MUX/M.R1,ALU/OR, ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/WORD* 
"WCTRL/MDR..WB,MSRC/XB.PC_PC+1,RSRC/ZERO, MUX/M.R1,ALU/OR, ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/LONG" 
"WCTRKL/MDR_WB,MSRC/XB.PC_PC4+I,RSRC/ZERO, MUX/M.R1,ALU/OR,ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/IDEP* 
"WCTRL/MDRIIR® 
"wWCTRL/MDR.WB,MSRC/@1,RSRC/ZERO, MUX/XH.K, ALUXM/ZERO, ALU/OR" 
*"CCPSL/MDROSR.CCBR.BRATST" 
"wCTRL/MDRoWB,LIT/LITRL,LITRL/@1,ROT/ZLITO,ALPCTL/WX.S" 
“WCTRL/MDR.WB,LIT/LITRL,LITRL/@1,ROT/ZLIT16,ALPCTL/WX.S" 
"WCTRL/MDRoWB,LIT/LITRL,LITRL/@1,ROT/ZLIT24,ALPCTL/WX.S" 


*WCTRL/MEMSCAR_WB,MSRC/@1,SPW/MLONG, ALPCTL/WX.S,ROT/ZLITO,LIT/LITRL,LITRL/ 62" 
"wCTRL/MEMSCAR.WB,MSRC/@1 ,ALU/A@B=CI,HUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"wCTRL/MEMSCAR.WB,MSRC/@1,SPh/MLONG, ROT/ZERO, ALPCTL/WX.S" 
*WCTRL/MEMSCAR.WB,MSRC/@1,SPW/MLONG, ALU/A@B=CI ,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRE/ G2" 
“wCTRL/MEMSCAR_WB,DQ1/Q0.WX ,RSRC/@1,ROT/ZERO, ALU/OR, MUX/R.S" 

"“WCTRL/MEMSCAR WB, RSRC/@1,SPW/RLONG, ROT/ZERO, ALPCTL/WX.S" 

“wCTRL/MEMSCAR.WB, ALPCTL/WX_S,ROT/ZLIT24,LIT/LITRL,LITRL/@1" 


"WCTRL/MEMSCR.WB, ROT/MINUS1 , ALPCTL/WX.S" 

"wCTRL/MEMSCR.WB,ROT/ZERO, ALPCTL/WX.S"* 

"hkCIRL/MEMSCR.WB,MSRC/@1,SPW/MLONG, ALPCTL/WX.S,ROT/ZLITO,LIT/LITRL,LITRL/@2"* 
"WCTRL/MEMSCR.W65, ALU/ANDNOT ,MUX/M.S,HSRC/@1,ROT/RR.RRoSIZ,RSRC/O2, VSIZE/1,DTYPE/BYTE" 
"hCTRL/MEMSCR.WB,ALPCTL/WX.S,MSRC/@1,ROT/RR.MM.SIZ,VSIZE/1 ,DTYPE/BYTE" 
"WCTRL/MEMSCR.WB,MSRC/@1,SPW/MLONG, ROT/ZERO, MUX/XM.S,ALUXM/ZERO, ALU/OR® 
“WCTRL/MEMSCR~KB,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/G2,NUX/M.S,ALU/A=B=CI,SPW/RLONG" 
"WCTRL/MEMSCR_WB,RSRC/@1,MUX/R.S,ROT/ZERO, ALU/OR® 
"WCTRL/MEMSCRIWB,RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RR.MK.SIZ, VSIZE/1,DTYPE/BYTE, ALPCTL/WX.S* 
"wCTRL/MEMSCR_WB,ALPCTL/WX.S, ROT/ZLIT24,LIT/LITRL,LITRL/G1* 


"SPW/MLONG,MSRC/MDR,RSRC/@1,ROT/RRMMP,ALU/AND,MUX/R.S" 

*SPw/MLONG ,MSRC/MDR,RSRC/ZERO, ALPCTL/WX.D.R.Q2XM,ALUXM/SIGN* 

"“SPH/MLONG , MSRC/MDR,ROT/ZLITO,LIT/LITRL,LITRL/@1 ,MUX/H.S,ALU/A=B=CI ,DQ1/DoWX" 
"SPW/MLONG,MSRC/MDR,ROT/MINUS1 ,HUX/M.S,ALU/A=B=CI" 

*“SPW/MLONG ,MSRC/MDR,MUX/M.Q1,ALU/A+B4+CI* 

*SPW/MLONG ,MSRC/MDR,RSRC/@1 ,MUX/M.R1,ALU/A+B4CI® 

“SPW/MLONG ,MSRC/MDR,RSRC/@1 ,MUX/M.R1I,ALU/A+B+ClI ,ALUCI/ALKC* 

“SPW/MLONG ,MSRC/MDR, ROT/ZLITO,LIT/LITRL,LITRL/@1,MUX/M.S,ALU/A=B-CI*® 
"SPw/MLONG ,MSRC/MDR,LIT/LITRL,LITRL/@1,ROT/OLITS, MUX/H.S,ALU/AND* 
*SPW/MLONG,MSRC/MDR,RSRC/@1,ALU/AND, MUX/M.Ri® 


(LNOD) SOYOVW 


GLE 


34013 


MTEMPO.NDR.AND.ZLITO(C) 


"SPW/MLONG ,MSRC/MDR,LIT/LITRL,LITRL/@1,ROT/ZLITO,MUX/M.S,ALU/AND® 


74014 ATENPO.MDR.NOTAND.RO) "SPw/MLONG,MSRC/MDR,RSRC/@1,HUX/M.R1,ALU/NOTAND® 

24015 MTEMPO_MDR.OR.RC] *SPw/MLONG,MSRC/MDR,RSRC/@1,MUX/M.R1,ALU/OR" 

74016 MTEMPO_MDR.OR.ZLITOC) *SPw/MLONG,MSRC/MDR,LIT/LITRL,LITRL/@1,ROT/ZLITO,MUX/H.S,ALU/OR" 

34017 MTEMPOMDR.OR.ZLITI6() "SPW/HLONG, MSRC/MDR,LIT/LITRL,LITRL/@1,ROT/ZLIT16,4UX/M.S,ALU/OR" 

340186 MTEMPO.MDR.OR.ZLITS() “SPW/MLONG, MSRC/MDR,LIT/LITRL,LITRL/@1,ROT/ZLITS ,MUX/M.S,ALU/OR" 

34019 MTEMPOMDR.C(MDR+ZLITO()).SL.1 “SPW/MLONG ,MSRC/MDOR, WCTRL/MDRoWB,ALU/A+B4C1I.SL,MUX/H.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 
24020 MTEMPO.PC-R() "“SPw/HLONG, MSRC/PC,RSRC/@1,MUX/M.R1,ALU/A=Be=CI" 

34021 MTEMPO.PC.ANDNOT.R{) "SPW/MLONG,MSRC/PC,RSRC/@1,MUX/H.R1,ALU/ANDNOT® 

24022 MTEMPO_.PC.OR.RO) "SPw/MLONG ,MSRC/PC,RSRC/@1,MUX/M.R1,ALU/OR" 

34023 MTEMPO_R() Q.MDR *SPW/MLONG, MSRC/MDR,RSRC/@1, ALPCTL/WX.R.O.M" 

34024 MTEMPO.R[) =PCBACK *SPW/MLONG ,MSRC/PCBACK ,ALU/B-A=-C1I,HUX/M.R1,RSRC/@1" 

74025 MTEMPO.R().RR.24 Q.PCBACK *"SPW/MLONG, RSRC/@1,ROT/RR.RR.SIZ,MSRC/PCBACK , ALPCTL/WX.65 .Q.XM,VSIZE/1 ,OTYPE/LONG® 
74026 MTEMPOJRBSP "MSRC/WBURBSP, SPW/MLONG® 

34027 M1 EMPO.SEXT(MDR).XOR.Q *SPW/MLONG ,MSRC/MDR,MUX/XM.Q,ALUXM/SIGN,ALU/XOR" 

34028 MTEMPOWSEXT(XB)+R(} PC.PC+2 "SPh/MLONG,MSRC/XB.PC.PC+1I,RSRC/@1,MUX/XM.R,ALUXM/SIGN,ALU/A+B4+CI, 

34029 ISTRM/ISIZE_DSIZE, VSIZE/1,DTYPE/WORD" 

34030 MTEMPOJSEXT(XB)+R0] PCUPC+4 "SPh/MLONG ,MSRC/XB8.PC.PC+1,RSRC/@1,MUX/XM.R,ALUXM/SIGN, ALU/A+B4CI, 

74031 ISTRM/ISIZE.DSIZE, VSIZE/1 ,DTYPE/LONG" 

34032 MTEMPOWSEXT(X8)+R0I] PC.PC+I *SPw/MLONG ,MSRC/XB.PC.PC4+1,RSRC/81,MUX/XM.R,ALUXM/SIGN,ALU/A+B4CI" 

34033 MTEMPO.UNPACK(MDR R()) "SPW/MLONG,MSRC/MDR,ROT/GETFPF ,RSRC/@1,ALPCTL/WX.S" 

74034 MTEMPOWVA+ZLITO() *SPW/MLONG, MSRC/VA,LIT/LITRL,LITRL/@1,ROT/ZLITO,MUX/H.S,ALU/A+B+CI" 

24035 MTEMPO.VA-RO) "SPW/MLONG, ALU/A=BeCI ,MUX/M.R1,MSRC/VA,RSRC/Q1" 

34036 MTEMPO.XB PC..PC+4 *SPW/MLONG, ALU/OR, MUX/H.S,MSRC/XB.PC_PC+l, ROT/ZERO, ISTRM/ISIZE.DSIZE, VSIZE/1,DTYPE/LONG® 
34037 MTEMPOWZEXTC(ML) ) "MSRC/@1,SPW/MLONG, ROT/ZERO, MUX/XM.S,ALU/OR, ALUXH/ZERO* 

34038 MTEMPO.ZEXT(XB) PC.PC+1 “SPW/MLGNG,ALU/OK,MUX/XM.S,MSRC/XB.PC.PC+1,ROT/ZERO, ISTRM/ISIZE.DSIZE, 

34039 VSIZE/1,DTYPE/BYTE,ALUXM/ZERO" 

34040 

34041 MCJCMB Q).RL.1 "MSRC/@1,SPW/MLONG, RSRC/ZERO, ALU/A+B+CI.SL,MUX/M.R2,ALUSHF/ROT, ALUCI/ZERO,DQ2/SQL" 
34042 MCIC(MB Q).SL.1 *MSRC/@1,SPW/MLONG, RSRC/ZERO, ALU/A+B4+C1.SL,MUX/M.R2,ALUSHF/SHF ,ALUCI/ZERO,DQ2/SQL" 
34043 MCJ.CMB R(}).RR.4 "MSRC/@1,SPW/MLONG,RSRC/@2,ROT/RRMR.4,ALPCTL/WX.S" 

74044 MCJ.CMB RC}).RRD "MSRC/@1,SPW/MLONG,RSRC/@2,ROT/RRMR.9,ALPCTL/WX.S" 

74045 MCJCMB RCJ).RR.P *MSRC/@1,SPW/MLONG, RSRC/@2,ROT/RRMRoP,ALPCTL/WX.S" 

34046 MCJCMB R£J).RR.PS *MSRC/@1,SPW/MLONG, RSRC/@2,ROT/RR.MRPS, ALPCTL/WX.S" 

34047 MCJCMB RC]).RR.S "MSRC/@1,SPW/MLONG, RSRC/@2,ROT/RR.MR.S,ALPCTL/WX.S" 

34048 MC)CMB RC]).XZ "¥SRC/@1,SPW/MLONG, RSRC/@2,ROT/XZ.MR,ALPCTL/WX.S" 

34049 MC1](CMB+ALKC).BCD “MSRC/@1,SPW/MLONG, ALU/A+B+CI BCD, MUX/M.R1,RSRC/ZERO, ALUCI/ALKC, VSIZE/1,DTYPE/LONG" 
34050 MC) (MB+R()).BCD "KSRC/@1,SPW/MLONG, RSRC/@2,ALU/A+B+CI.BCD,MUX/M.R1,VSIZE/1,DTYPE/LONG* 

74051 MCJCMB4R()).RL.1 "MSRC/@1,SPW/MLONG, ALU/A+B+CI.SL,MUX/M.R1,ALUSHF/ROT,RSRC/@2" 

34052 MCICMB+R(}).RRo1 “MSRC/@1,SPW/MLONG, ALU/A+B+C1I.SR,MUX/M.R1, ALUSHF/ROT,RSRC/@2" 

34053 MCJ(MB+R()).SL.1 "MSRC/@1,SPW/MLONG, RSRC/@2,ALU/A+B4+CI.SL,HUX/M.R1,ALUSHF/ZERO,ALUCI/ZERO" 

34054 MC).CMB+R(J ).SR.1 "PSRC/@1,SPW/MLONG, RSRC/@2,ALU/A+B+C1.SR,MUX/M.R1,ALUSHF/ZERO,ALUCI/ZERO* 

34055 MC].{CMB+RO}+ALKC) BCD "PSRC/@1,SPW/MLONG,RSRC/@2,ALU/A+B+CI.8CD,MUX/M.R1, ALUCI/ALKC, VSIZE/1 ,DTYPE/LONG* 
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34056 MC). CMB4RCJ+ALKC).SL.1 ALU<O>.0 *MSRC/@1,SPW/MLONG, ALU/A+B+C1I.SL,MUX/H.R1, ALUSHF/ZERO, RSRC/@2,ALUCI/ALKC" 

34057 MC).CMB+RCJ+ALKC).SL.1 ALU<O>.1 "MSRC/@1,SPW/MLONG, ALU/A+B+CI.SL,MUX/M.R1i,ALUSHF/ONE,RSRC/@Q2,ALUCI/ALKC" 

34058 MC) .CMB+ZL1T24()).BCD "MSRC/@1,SPW/MLONG,LIT/LITRL,LITRL/@2,ROT/ZLIT24,ALU/A+B+CI BCD, MUX/K.S,VSIZE/1 , DTYPE/LONG® 
34059 MCI_CMB-RO}).8CD "MSRC/@1,RSRC/@2,MUX/M.R1,VSIZE/1,DTYPE/LONG, ALU/A=B-CI.8CD, SPW/MLONG" 

34060 MCJ)(CMB-Rf}).SL.1 *MSRC/@1,SPH/MLONG, RSRC/@2,ALU/A-B=CI.SL,MUX/M.R1,ALUSHF/ZERO, ALUCI/ZERO" 

24061 MC) .C(MB=-RCJ-ALKC).BCD "MSRC/@1,SPW/MLONG, RSRC/@2,MUX/M.R1,VSIZE/1,DTYPE/LONG, ALU/A=B-CI.BCD,ALUCI/ALKC" 
34062 HC] .CMBeREJ-ALKC).SL.1 ALU<O>.0 "MSRC/@1,SPW/MLONG, ALU/A~B=CI.SL,MUX/M.R1i, ALUSHF/ZERO, RSRC/@2, ALUCI/ALKC* 

24063 MC) —CMB@ROCJ-ALKC).SL.1 ALU<O>.1 "MSRC/@1,SPW/MLONG, ALU/A=B-C1.SL,MUX/M.R1,ALUSHF/QNE,RSRC/@2,ALUCI/ALKC* 

34064 NCJ.CMB.RR.4) NOT "MSRC/@1,SPW/MLONG, ALPCIL/WX...NOT.S,ROT/RRMR.4,RSRC/@1" 

34065 MC).CRO] MB).RL.4 "MSRC/@1,SPW/MLONG, ALPCTL/WX_S,ROT/RL.RM.4,RSRC/82" 

74066 MCJ.CRC] MB).RLLP "PSRC/@1,SPW/MLONG, ALPCTL/WX_S,ROT/RL.RM.P,RSRC/Q2" 

34067 MCJ.CR(}] MB).RL.PS *PSKC/@1,SPW/MLONG, RSRC/@2,ROT/RL.RM.PS,ALPCTL/WX.8" 


OLE 


$4068 
34069 
34070 
34071 
34072 
34073 
$4074 
74075 
34076 
34077 
34078 
34079 
74080 
74081 
34082 
34083 
34084 
3408S 
34086 
34087 
34088 
34089 
34090 
74091 
#4092 
34093 
34094 
34095 
34096 
34097 
34098 
34099 
74100 
34101 
34102 
74103 
34104 
34105 
34106 
34107 
34108 
74109 
74110 
#4111 
34112 
74113 
74114 
34115 
34116 
74117 
34118 
34119 
34120 
$4121 
34122 


MCJ~CRCI+PL).SR.1 
MC) (CREJ .ASL.1)-éM8 
MC) .CRO} .ASL.SIZE) 
MC).-1 

MC) -MB 

MC} .-ROEJ 

403.0 

MC}).04ZLITOC] 
MCILASTLVL 

MC} ATCR 
MCJ.CC.ZLITOL) 

M(} CONREGS 

MC] —CONX(1) 
4()—CONX(2) 
MC).CONX(4) 
MC)CONX.SIZ 
MC)CVINPCMB) 

MC).D 

MC) .D+¢(RC}).RR.16) 
MC].D¢ALKC 
MC).D4R0} 
MC].D4¢RC)4¢ALKC 

MC) .D4¢ZLIT12(] 

MC) .D4ZLITS8{() 
M(}.D-ZLITOL) 
M().D-ZLIT12() 

MC) .D=-ZLITS8(} 
MC)..D.AND.ZLITOC) 
M(}).D.AND.ZLITS() 
MC)_D.ANDNOT.ZLITO[(]) 
4(]..D.OR.(MB.RR.16) 
M(J.D.OR.PACKC(MB Rf)) 
M().D.OR.ZLITSC) 
MC).D.C(MB R(J).RR.P 
MC)D.CMBtQ).SL.1 Q<0>.1 
MC]D.D.ANDNOT.ZLITO(C) 
4(3.D.SEXT (MB) 
4().D.Q 

MCJ.0.0 OMB 
4().D.Q..0 
M().D.0..D+0+1 

MC) .D.REM 

MC) .DR(3J 
M()/DUZLITOC) 
4(10.ZLIT12(C) 

HOC) .D.ZLIT16() 
4C()..FLAGS 

MC) .FPTCR 
4C)MB+(R().ASL.1) 
AC) .MB+(R0) .ASL.2) 
MCJMB+(RO] .RR.24) 
MCJMB+(R0).SL.2) 
MC) .MB41 

M()..HB+PL 

MC) .MB+0 


*MSRC/@1,SPW/MLONG, RSRC/@2,ROT/PL,ALU/A+B+C1.SR,MUX/R.S® 

*MSRC/@1,SPW/MLONG, ALU/B-A=C1,MUX/M.S,ROT/ASL.R.SIZ, VSIZE/1, DTYPE/WORD, RSRC/@2" 
*MSRC/@1,SPW/MLONG ,RSRC/@2,ROT/ASL.R.SIZ,ALPCTL/WX.S" 

*"MSRC/@1,SPW/MLONG, ROT/MINUS1,ALPCTL/WX.S" 
“MSRC/@1,SPW/MLONG, ALUCI/ZERO, ALU/B=@A=CI ,RSRC/ZERO,MUX/M.R1" 
"MSRC/@1,SPW/MLONG,RSRC/@2,ROT/ZERO,MUX/R.S,ALU/BeA=CI* 
"MSRC/@1,SPW/MLONG, ROT/ZERO, ALPCTL/WX.S" 
"MSRC/@1,SPW/MLONG, ALU/A+B+CI, MUX/Z.S,ROT/ZLITO,LIT/LITRU,LITRL/@2" 
"MSRC/@1,SPW/MLONG, WCTRL/ASTLVL" 

*"MSRC/@1,SPW/MLONG, CCMISC/WBLATCR.CCBR.SIGND* 

*"MSRC/@1,SPW/MLONG, CCPSL/CC_WB.CCBRIALUS ,ALPCTL/WX.5,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPWH/MLONG, n»CTRL/CONREAD" 

*"MSRC/@1,SPW/MLONG, ALPCTL/WX.S,ROT/CONX SIZ, VSIZE/1,DTYPE/BYTE" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX_S, ROT/CONX.SIZ, VSIZE/1,DTYPE/WORD*" 
*"MSRC/@1,SPW/MLONG, ALPCTL/WX_S,ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG*® 
"MSRC/@1,SPW/MLONG, ALPCTL/WX.S, ROT/CONX.SIZ" 
“¥SRC/@1,SPW/MLONG, ROT/CVINP, ALU/A+B+CI.BCD,MUX/R.S,RSRC/ZERO"* 
"MSRC/@1,SPW/MLONG, MUX/D.S,ROT/ZERO, ALU/OR" 

"MSRC/@1,SPW/MLONG, ALU/A+B4CI ,MUX/D.S,ROT/RRRRoSIZ,DTYPE/WORD, VSIZE/1,RSRC/@2" 
"MSRC/@1,SPH/MLONG, MUX/D.R1,ALU/A+B+C1I,RSRC/ZERO,ALUCI/ALKC® 
"MSRC/@1,SPW/MLONG, RSRC/@2,MUX/D.R1,ALU/A+B4CI® 

®MSRC/@1,SPW/MLONG, RSRC/@2,ALU/A+B+CI,MUX/D.R1,ALUCI/ALKC®" 
"MSRC/@1,SPW/MLONG,MUX/D.S,ROT/ZLIT12,LIT/LITRL,LITRL/@2,ALU/A+B+CI" 
"MSKC/@1,SPW/MLONG, MUX/D.S,ROT/ZLIT8,LIT/LITRL,LITRL/@2,ALU/A+B+CI" 
"MSkC/@1,SPW/MLONG, LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/D.S,ALU/A=B-C1® 
*MSRC/@1,SPW/MLONG, ,LIT/LITRL,LITRL/@2,ROT/ZLITI2,MUX/D.S,ALU/A=B-CI" 
*MSRC/@1,SPW/MLONG, LIT/LITRL,LITRL/@2,ROT/ZLITB,MUX/D.S,ALU/A=B=CI" 
*MSRC/@1,SPW/MLONG, ALU/AND, MUX/D.S,ROT/ZLITO,LIT/LITRUL, LITRL/G2" 
"HSRC/@1,SPH/MLONG,LIT/LITRL,LITRL/@2,ROT/ZLITS,MUX/D.S,ALU/AND® 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT,MUX/D.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
*MSRC/@1,SPW/MLONG, ALU/OR, MUX/D.S,ROT/RR.MM.SIZ, VSIZE/1 , DTXYPE/WORD" 
"MSRC/@1,SPW/MLONG, RSRC/@2,ROT/FPACK ,ALU/OR, MUX/D.S® 
"MSKC/@1,SPW/MLONG,LIT/LITRL,LITRL/@2,ROT/ZLITS,MUX/D.S,ALU/OR" 
*MSRC/@1,SPW/MLONG, RSRC/@2,ROT/RR.MR.P,ALPCTL/WX..D.8* 
"MSRC/@1,SPW/MLONG,DQ2/SQL.D.WX , ALU/A+B+C1.SL,MUX/M.O2,ALUSHF/ALU0.01"* 
*MSRC/@1,SPW/MLONG,LIT/LITRL,LITRL/@2,ROT/ZLITO, MUX/D.S,ALU/ANDNOT,DQ1/D..WX* 
*"MSRC/@1,SPW/MLONG,DO1/DoWX, MUX/XM.R,ALU/OR, RSRC/ZERO, ALUXM/SIGN" 
“MSRC/@1,SPW/MLONG, RSRC/ZERO, MUX/R.Q,ALU/OR,DQ1/D.WX* 

“MSRC/@1,SPW/MLONG, ALPCTL/WX.D.0.0.M"” 

"MSRC/@1,SPW/MLONG, ALPCTL/WX.D.0_S, ROT/ZERO* 
"MSRC/@1,SPW/MLONG,DQ1/0.D.WX , ALU/A+B4+CI,4UX/D.Q1,ALUCI/ONE" 
*MSRC/@1,SPW/MLONG,RSRC/ZERO, ALPCTL/REK, ROT/0* 
"MSRC/@1,SPW/MLONG,RSRC/82,ROT/ZERO, MUX/R.S,ALU/OR,DQ1/D..WX" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX..D.5,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX..D.S ,ROT/ZLIT12,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG,DOQ1/D_WX, ROT/ZLIT16,LIT/LITRL,LITRL/@2,HUX/Z.S,ALU/A+B+CI" 
"MSRC/@1,SPW/MLONG, WCTRL/CM.TP.FPD.FLAGS" 

"MSKC/@1,SPW/MLONG, WCTRL/FPTCR* 

"MSRC/@1,SPH/MLONG, ALU/A+B4CI,MUX/M.S,ROT/ASL.R.SIZ, VSIZE/1,DTYPE/WORD, RSRC/@2" 
*"MSRC/@1,SPW/MLONG, RSRC/@2,ROT/ASL.R.SIZ, VSIZE/1, DTYPE/LONG, ALU/A+B+CI ,HUX/H.S" 
"MSRC/@1,SPW/MLONG,ALU/A+B+CI, MUX/M.S,ROT/RRRR.SIZ, RSRC/O2, VSIZE/1 ,DTYPE/LONG® 
*"MSRC/@1,SPW/MLONG, ALU/A4+B4C1,HUX/M.S,ROT/ASL.R.SIZ, VSIZE/1 , DTYPE/LONG, RSRC/82* 
*PSRC/@1,SPW/MLONG,ALU/A+B4+CI,ALUCI/ONE,MUX/M.R1,MSRC/@1,RSRC/ZERO" 
"HSRC/@1,SPW/MLONG, MUX/M.S,ALU/A+B4CI,ROT/PL" 

"MSRC/@1,SPH/MLONG ,MUX/H.01,ALU/A4B+C1I, ALUCI/ZERO® 
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34123 
34124 
34125 
#4126 
24127 
34128 
74129 
34130 
34131 
34132 
34133 
34134 
74135 
34136 
34137 
74138 
34139 
34140 
34141 
34142 
34143 
#4144 
34145 
34146 
34147 
34148 
34149 
34150 
34151 
34152 
24153 
34154 
74155 
34156 
24157 
74158 
34159 
34160 
34161 
34162 
34163 
34164 
34165 
34166 
34167 
24168 
34169 
34170 
34171 
74172 
34173 
34174 
34175 
34176 
34177 


MOEJMB+R(C) 

MC) MB+R(} ¢ALKC 

MC) MB¢ZLITOC) 
MC)2MB+ZL1T12() 

MC) .MB+ZLIT16(] 

MC) MB+ZLIT241) 

MC) _MB+ZLITS8 (J 
M(}.MB=1 

MC) MB=-CONX(1) 

MC] MB~CONX(2) 
MCJ_MB-R (J 

MC) MB-R(] -ALKC 
MCJLMB=<ZLITO(C) 

MC) MB<-Z2L1T12() 
MC)MB-ZL1IT16() 

MC) _MB=-ZLIT8E) 

MC] 6B.AND.CONX(1) 
MC).MB.AND.OLITO() 

MC) M8.AND.OLIT16() 
MC)MB.AND.OLIT24[() 
MC) MB.AND.RO] 

MCI MB.AND.ZLITOL) 

MC] MB.AND.ZLITI6() 
MC) MB.AND.ZLIT24(0) 
MCJ_MB.AND.ZLITS8() 
MC)MB.ANDNOT.CONX(1) 
MC) _MB.ANDNOT.CONX(2) 
MCJ_MB.ANDNOT.CONX(4) 
MCJ MB. ANDNOT.OLITIO() 
MCJMB.ANDNOT.RO) 
MC]_MB.ANDNOT.ZLITOC) 
MC] LMB.ANDNOT.ZLIT12{£) 
M{).MB.ANDNOT.ZLIT16(} 
MC)MB.ANONOT.ZL1IT24() 
MCJMB.ANDNOT.ZL1T28()} 
MC] MB.ANDNOT.ZLIT8() 
MC] _MB.ANDNOT.ZLIEPLOC) 
MCJ_MB.ASR.P 
ME).MB.BCDOSWP 
MC).MB.CLR1iB 
MCJ.MB.CLR2B 
MC)_MB.OR. (MB.RL.16) 
MCJ-M8.0OR. (MB.RL.8) 
MC).MB.OR.(RO).RR.16) 
MCJ_MB.OR.(RU) .RR.24) 
MC)MB.OR. (RL) .RR.8) 
4(J4B.OR.CONX(1) 
MCJMB.OR.CONX(2) 
4C).MB.OR.CONX(4) 
M().MB.OR.RCJ 
MC).Mb6.0R.ZLITOL) 
MC)MB.OR.ZLITI2(0) 
MCJ_MB.OR.ZLITI6() 
MCI]_M8.OR.ZLIT24(0) 


"MSRC/@1,SPh/MLONG, RSRC/@2,MUX/M.R1,ALU/A+B+CI,ALUCI/ZERO"* 
“MSRC/@1,SPW/MLONG, RSRC/@2,MUX/H.R1,ALU/A+B+CI,ALUCI/ALKC® 
"MSRC/@1,SPW/MLONG, LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/N.S,ALU/A+B+4CI" 
*MSRC/@1,SPW/MLONG, LIT/LITRL,LITRL/@2,ROT/ZLIT1I2,MUX/M.S,ALU/A+B+CI® 
*MSRC/@1,SPW/MLONG, ALU/A+B4CI ,MUX/M.S,ROT/ZLIT16,LIT/LITRL,LITRL/ 62" 
*MSRC/@1,SPW/MLONG, ALU/AtB4+CI,MUX/M.S,ROT/ZLIT24,LIT/LITRL,LITRL/82" 
*MSRC/@1,SPW/MLONG, ALU/A4B+CI ,MUX/M.S,ROT/ZLITS, LIT/LITRU,LITRL/@2" 
*KSRC/@1,SPW/MLONG, ALU/A=BeC1,ALUCI/ONE, MUX/M.R1,RSRC/ZERO" 
*MSRC/@1,SPW/MLONG, ALU/A=BeCI , MUX/M.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/BYTE* 
"MSRC/@1,SPW/MLONG, ALU/A=BeCI ,MUX/M.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/WORD® 
"MSRKC/@1,SPW/MLONG, RSRC/@2,MUX/M,R1,ALU/A*BeCI® 

"¥SRC/@1,SPW/MLONG, RSRC/@2,MNUX/M.R1,ALU/A@BeCI,ALUCI/ALKC" 
"MSRC/@1,SPW/MLONG, ALU/A=B=CI ,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, MUX/M.S,ALU/A-BoCI, ROT/ZLIT12,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG,ALU/A=BeCI,HUX/M.S,ROT/ZLIT16,LIT/LITRL,LITRL/@2" 
"PSRC/@1,SPW/MLONG, ALU/A=B=CI ,MUX/M.&,ROT/ZLITS,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALU/AND,MUX/M.S,ROT/CONX.SIZ, VSIZE/1,DTYPE/BYTE" 
"MSRC/@1,SPW/MLONG ,LIT/LITRL,LITRL/@2,ROT/OLITO,MUX/M.S,ALU/AND" 
"FESRC/@1,SPW/MLONG, ALU/AND, MUX/M.S,ROT/OLIT16,LIT/LITRL,LITRL/Q2" 
"MSRC/@1,SPH/MLONG, ALU/AND, MUX/M.S,ROT/OLIT24,LIT/LITRL,LITRL/O2" 
"MSRC/@1,SPW/MLONG, ALU/AND, MUX/M.R1,RSRC/O2* 
"MSRC/@1,SPW/MLONG, ALU/AND, MUX/K.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALU/AND, MUX/M.S,ROT/ZLIT16,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALU/AND,MUX/M.S,ROT/ZLIT24,LIT/LITRL,LITRL/G2" 
*MSRC/@1,SPW/MLONG, LIT/LITRL,LITRL/@2,ROT/ZLITS,MUX/H.S,ALU/AND* 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT, MUX/M.S,ROT/CONX.SIZ,DTYPE/BYTE, VSIZE/1" 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT,MUX/M.5,ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1* 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT, MUX/M.S,ROT/CONX.SIZ,D0TYPE/LONG, VSIZE/1" 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT, MUX/M.S,ROT/OLIT16,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, RSRC/@2,MUX/M.R1,ALU/ANDNOT" 

"MSRC/@1,SPW/MLONG, ALU/ANDNOT,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/ G2" 
“¥SKC/@1,SPW/MLONG ,LIT/LITRL,LITRL/@2,ROT/ZLITI2,MUX/H.S,ALU/ANDNOT® 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT,MUX/M.S,ROT/ZLIT16,LIT/LITRL,LITRL/@2" 
"PSRC/@1,SPW/MLONG, ALU/ANDNOT, MUX/M.S,ROT/ZLIT24,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT,MUX/M.S,ROT/ZLIT28 ,LIT/LITRL,LITRL/G2° 
"MSRC/@1,SPW/MLONG, ALU/ANDONOT, MUX/M.S,ROT/ZLITS,LIT/LITRL,LITRL/ 02" 
"MSRC/@1,SPW/MLONG, ALU/ANDNOT, MUX/M.S,ROT/ZLITPL,LIT/LITRL,LITRL/G2" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX_S,ROT/ASR.M.P* 

"MSRC/@1,SPW/PLONG, ALPCIL/WX.S,ROT/BCDSHP" 

“KSRC/@1,SPw/MLONG, ALPCTL/WX.S,ROT/CLRIBM" 

*MSRC/@1,SPW/MLONG, ALPCTL/WX.S,ROT/CLR2BM" 
"MSRC/@1,SPW/MLONG, ROT/RR.MM.SIZ, VSIZE/1,DTYPE/WORD,MUX/M.S,ALU/OR® 
"MSRC/@1,SPW/MLONG, ROT/RR.MM.SIZ,VSIZE/1, DTYPE/LONG, HUX/M.S,ALU/OR® 


"MSRC/@1,SPW/MLONG, RSRC/@2,ALU/OR,MUX/M.S,ROT/RR.RR.SIZ, VSIZE/1,DTYPE/WORD*® 
*MSRC/6@1,SPw/MLONG, ALU/OR, MUX/M.S,ROT/RR.RReSIZ,RSRC/O2, VSIZE/1,DTYPE/LONG" 
"“MSRC/@1,SPW/MLONG, ALU/OR,MUX/M.S,ROT/RRRR.SIZ,RSRC/O2,DTYPE/BYTE, VSIZE/1i"* 
"MSRC/@1,SPH/MLONG, ALU/OR, MUX/M.S,ROT/RR.RR.SIZ,RSRC/O@2,VSIZE/1 ,DTYPE/LONG* 


"MSRC/@1,SPW/MLONG, ALU/OR, MUX/M.S,ROT/CONX.S1Z,DTYPE/BYTE,VSIZE/1" 
*"MSRC/@1,SPW/MLONG, ALU/OR, MUX/M.S,ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1* 
“MVSRC/61,SPW/MLONG, ALU/OR,MUX/M,S,ROT/CONX.SIZ,DTYPE/LONG, VSIZE/1"* 
"MSRC/@1,SPhK/MLONG,RSRC/@2,MUX/H.R1,ALU/OR" 
*MSRC/@1,SPW/MLONG, ALU/OR, MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALU/OR, MUX/M.S,ROT/ZLIT12, LIT/LITRL,LITRL/@2" 
“MSRC/@1,SPW/MLONG, ALU/OR,MUX/M.S,ROT/ZLIT16,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALU/OR,MUX/M.S,ROT/ZLIT24,LIT/LITRL,LITRL/@2" 


(LNOD) SOYOVW 


SLE 


34178 
34179 
74180 
74161 
734182 
34183 
341864 
34185 
34186 
34187 
74188 
34189 
#4190 
34191 
34192 
34193 
74194 
74195 
34196 
74197 
74198 
34199 
34200 
34201 
34202 
24203 
34204 
74205 
74206 
34207 
74208 
34209 
#4210 
34211 
34212 
74213 
74214 
34215 
34216 
34217 
74218 
34219 
34220 
34221 
34222 
74223 
#4224 
74225 
74226 
34227 
34228 
34229 
34230 
74231 
34232 


MC).MB.OR.ZLIT26 0) 
MCJ.MB.OR.ZLITS() 
MCJ.MB.OR.ZLITPLO£) 
MCIMB.RL.1 
M()]4B.RL.24 

MC] MB.RL.4 
MC)_MB.RL.8 

MC) .MB.RR.16 

MC] MB.RR.24 
M()—MB.RR.4 
M(CJ.4B.RR.8 

MC) oMB.RR.P 
M()MB.SR.1 

MC) .MB.XOR.ZLITI2() 
M().MEMSCR 

MC) OLITO() 
M({]OLIT16() 
M().OLIT24() 

MC} OLIT8() 

MC) UPACK(MB RO)) 
4().PL 

MC) .PL.0 

M() PSL 

M()_Q 

MC1.Q Q.D 

M(]..0 Q.MB PLC) 
MC) .0.D+¢R()+ALKC 
MC€J).Q.D.RCJ 

MC) QQ LFLAGS.ROCJ 
M(J].Q2MB.ASR.P 
M()..Q.MB.XOR.RO) 
M().Q.RC) 
MCJLQWUNPACK(MB &()) 
M().Q.ZLITOC) 
MC).ROJ 

MCJ.R(J Q.MB 
MCJ.RC} Q.ZEXT(MB) 
MCIR(I+0 

MC) .KC) +1 
4(J.R(J+0 

MC} Kf) -0 
MC}.RC) <1 

MC) RC) -D=-ALKC 
M().RCJ-MB 

MC]RC) -MB=-ALKC 
MCJ.R(} = 
MC)RT)].ASL.i 
MCJ)R(}.ASL.P 
MCJ).R(} NOT 
M().R(].OR.( (MB RB).RR.4) 
MCJ.R(}.OR.C(RB MB).RL.4) 
MC)RC}.OR.D 
MCIR(}.RR16 
MC).ROEJ.RR.24 
MC(J.RC].RR.8 


"MSRC/@1,SPW/MLONG,LIT/LITRL,LITRL/@2,ROT/ZLIT28, MUX/M.S,ALU/OR" 
"MSRC/@1,SPW/MLONG,ALU/OR,MUX/M.S,ROT/ZLITS,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG,ALU/OR, MUX/M.S,ROT/ZLITPL,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, RSRC/ZERO, ALU/A+B+CI.SL,MUX/H.R1,ALUCI/ZERO, ALUSHF/ROT" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX.S,POT/RR.MM.SIZ,VSIZE/1 ,DTYPE/BYTE® 
"MSRC/@1,SPW/MLONG, ALPCTL/WX—S,ROT/RL.RH.4,RSRC/Q1"% 

"MSRC/@1,SPW/MLONG, ROT/RR.MM.SIZ,ALPCTL/#XS,VSIZE/1 ,DTYPE/LONG" 
"MSRC/@1,SPW/MLONG, ROT/RRMM.SIZ, VSIZE/1, DTYPE/WORD, ALPCTL/WX.S" 
"MSKC/@1,SPW/MLONG, ROT/RKMM.SIZ,ALPCTL/WX.S,VSIZE/1 ,DTYPE/LONG® 
"MSRC/@1,SPW/MLONG, ALPCTL/WX—S,ROT/RR.MR.4,RSRC/A1" 
"“MSRC/@1,SPW/MLONG,ROT/RR.MM.SIZ,VSIZE/1 ,DTYPE/BYTE,ALPCTL/WX.S" 
*"MSRC/@1,SPW/MLONG, ROT/RR.MM.P,ALPCTL/WXTS" 
*"MSRC/6@1,SPw/MLONG, RSRC/ZERO, ALU/A+B+¢CI.SR,MUX/M.R1,ALUCI/ZERO, ALUSHF/ZERO®* 
"MSRC/@1,SPW/MLONG, ROT/ZLIT12,LIT/LITRL,LITRL/@2,MUX/H.S,ALU/XOR" 
*"MSRC/@1,SPW/MLONG, WCTRL/MEMSCR® 

"MSRC/@1,5PW/MLONG, ROT/OLITO,LIT/LITRL,LITRL/Q2,ALPCTL/WX.5" 
"MSRC/@1,SPW/MLONG, ROT/OLIT16,LIT/LITRU,LITRL/@2,ALPCTL/WX.S" 
"MSRC/@1,SPa/MLONG, ROT/OLIT24,LIT/LITRL,LITRL/@2,ALPCTL/WX.S"* 
"MSRC/@1,SPH/MLONG, ROT/OLITS,LIT/LITRLU,LITRL/@2,ALPCTL/WX.S" 
"MSRC/@1,SPW/MLONG, RSRC/@2,ROT/FPACK ,ALPCTL/WXWS" 

"MSRC/@1,SPW/MLONG, ALPCTL/WX_S,ROT/PL" 
"MSRC/@1,SPW/MLONG,ROT/Si-PL.WB, RSRC/ZERO, MUX/R.Q,ALU/OR" 
"¥SRC/@1,SPW/MLONG, CCPSL/WBoPSL.CCBR.SIGND" 
"MSRC/@1,SPW/MLONG,RSRC/ZERO, MUX/R.Q,ALU/OR" 

"¥SRC/@1,SPW/MLONG, ALPCTL/WX.Q.Q.D" 

"MSRC/@1,SPW/MLONG, ALPCTL/WX..Q.0.M,ROT/OLITO.PLALIT,LIT/LITRL,LITRL/A2" 
"MSRC/@1,SPW/MLONG, RSRC/@2,ALU/A+B+CI ,MUX/D.R1,ALUCI/ALKC,0Q1/Q.uX* 
"MSRC/@1,SPW/MLONG,RSRC/@2,RO1/ZERO,MUX/R.S,ALU/OR,DQ1/Q.D.WX" 
"MSRC/@1,SPW/MLONG,RSRC/@2,ROT/ZERO,MUX/R.S,ALU/OR,DQ1/Q.WX, WCTRL/FLAGS..WB* 
"MSRC/@1,SPW/MLONG, ALPCTL/WX.0..S,ROT/ASR.M.P® 

"“MSRC/@1,SPW/MLONG, RSRC/@2,MUX/M.R1,DQ1/0.HX,ALU/XOR" 
"MSRC/@1,SPH/MLONG, RSRC/@2,MUX/R.S,ROT/ZERO, ALU/OR,DO1/Q.WX" 
“MSRC/@1,SPW/MLONG, RSRC/@2,ROT/GETFPF ,ALPCTL/WX.0.5" 

“MSRC/@1,SPW/MLONG, ALPCTL/WX.Q.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG,ALU/OR,MUX/R.S,ROT/ZERO,RSRC/@2" 
"MSRC/@1,SPW/MLONG, RSRC/@2, ALPCTL/WX.R.Q.M" 

"MSRC/@1,SPW/MLONG, ALPCTL/WX.R.O.XM,RSRC/@2,ALUXM/ZERO" 
"MSKC/@1,SPW/MLONG,ALU/A+B4CI ,MUX/R.S,RSRC/G2,ROT/ZERO" 
*MSRC/@1,SPW/MLONG, RSRC/@2,ROT/MINUS1 ,MUX/R.S,ALU/A@B=CI® 
"MSRC/@1,SPW/MLONG, ALU/A4+B+CI ,MUX/R.Q,RSRC/O2" 

“MSRC/@1,SPW/MLONG, ALU/A=BeCI,MUX/R.S,RSRC/@2,ROT/ZERO" 
"MSRC/@1,SPW/MLONG, RSRC/@2,ROT/MINUS1 ,MUX/R.S,ALU/A+B+CI® 
"FPSRC/@1,SPW/MLONG, RSRC/@2,MUX/D.R1,ALUCI/ALKC,ALU/B-A-CI* 
"MSRC/@1,SPW/MLONG, RSRC/@2,MUX/M.R1,ALU/B-A=-CI,ALUCI/ZERO* 
"MVSRC/@1,SPW/MLONG, RSRC/@2,MUX/H.R1, ALU/BeAWCI ,ALUCI/ALKC" 
*“MSRC/@1,SPW/MLONG, ALU/A=B=CI,MUX/R.Q,RSRC/82" 
*¥SRC/@1,SPW/MLONG,RSRC/@2,ALPCTL/WX.S,ROT/ASL.R.SIZ,VSIZE/1,DTYPE/WORD*® 
"MSRC/@1,SPW/MLONG, RSRC/@2,ALPCTL/WX.S,ROT/ASL.R.P" 
"MSRC/@1,SPW/MLONG, ALU/NOTAND, MUX/R.S,ROT/HINUS1 , RSRC/G2" 
“MSRC/@1,SPw/MLONG, ROT/RR.MR.4,RSRC/O02,MUX/R.S,ALU/OR" 
"MSKC/@1,SPW/MLONG, ROT/RL.RM.4,RSRC/O2,HUX/R.S,ALU/OR" 
"MSRC/@1,SPW/MLONG,RSRC/@2,ALU/GR,MUX/D.R1" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX..S, ROT/RR.RR.SIZ, VSIZE/1,DTYPE/WORD,RSRC/@2"* 
"MSRC/@1,SPW/MLONG, RSRC/@2,ROT/KR.RR.SIZ, VSIZE/1,DTYPE/LONG, ALPCTL/#X.S"* 
"“MSKC/@1,SPW/MLONG, ALPCTL/WX—S, ROT/RR.RR.SIZ,RSRC/O2,VSIZE/1,DTYPE/BYTE® 


(LNOD) SOYDVW 


6LE 


34233 
34234 
34235 
34236 
34237 
#4238 
#4239 
74240 
34241 
34242 
34243 
34244 
34245 
74246 
34247 
34248 
34249 
34250 
34251 
34252 
34253 
34254 
34255 
34256 
34257 
34258 
34259 
34260 
34261 
34262 
34263 
34264 
34265 
34266 
34267 
34268 
34269 
34270 
34271 
34272 
34273 
34274 
34275 
34276 
74277 
34278 
34279 
34280 
34281 
34282 
24283 
34284 
34285 
34286 
34287 


MCI-RC].RR.PS 
MCJ.R(.RR.SIZ 
MC)RC].SL.1 
MC)RO).SR.1 
MCIJLR() XZ 

MC] SEXT( MB) 

MC] LSEXT(MB).XOR.Q 
MCI.STEPC 
MC]TCSR.IICR 
MCI_TOYOS.TOYCN 
MC) .TRARWZLITiI6() 
MC) ,.TUS8SREGS 
MCJ_UNPACK(MB R(}) 
MCJLVALR(J-1 

MC] WB 

MC) .ZEXT (MB) 

MC) .ZEXT(MB)+ROJ 
MC] ZEXT(MB)-RO) 
MCJ}ZEXT(MB).SR.1 
MC) .ZLITOC) 
M{)LZLITOL} Q0 
MCJLZLITO(}]<MB8 
MC) ZLIT8SCI<-MB 
M().ZL1IT120) 

MCV ZLIT16() 

MC) ZL1IT240) 
MCJLZL1T28 0) 
MC).ZLIT8() 


PC.-MCJ 
PC_D.D+OLITOC) 
PC.D.D=1 
PC.D.D=-ZLITO(C) 
PC.D.AMC} 
PCLDO.M CJ 1 
PC.D.MC)} =ZLITOL) 
PC..MC] 
PC.MCI+(RC}.RR.16) 
PC.M(}+PSLC 
PC.M(}+0 
PCWMCJ+KC) 
PC..MC}+ZLITOC) 
PCLM(J+ZLIT41) 
PC.M()+ZLIT8C) 
PC.M(] -CONX(2) 
PC..M£J=PSLC 
PC.M([]-RC) 
PC.M(] -ZLITOLI 


PCM) .ANDNOT.ZLITOC) 


PC.M(C] NOTAND.RIJ 
PC.MC) .OR.RCJ 
PC.M(] .OR.ZLITOL]) 
PC.MC].RR.P 
PC.M{} .SLe1 
PC.M{].SR.1 


"ASRC/@1,SPW/MLONG, RSRC/@2,ROT/RR.RRPS, ALPCTL/WX—S" 
“MSRC/@1,SPd/MLONG, RSRC/@2,ROT/RR.RRSIZ,ALPCTL/WX25" 
"MSRC/@1,SPW/MLONG, ALU/A+B+CI.SL,MUX/R.S,RSRC/@2,ROT/ZERO" 
“MSRC/@1,SPW/MLONG, ALU/A+B4CI.SR,MUX/R.S,RSRC/O2,ROT/ZERO* 
*BSRC/@1,SPW/MLONG, RSRC/@2,ROT/XZ.RR,ALPCTL/WX.8" 
“MSRC/@1,SPW/MLONG, RSRC/ZERO, ALUXM/SIGN,MUX/XM.R,ALU/OR* 
*"MSRC/@1,SPW/MLONG, MUX/XM.Q,ALUXM/SIGN,ALU/XOR" 
"MSRC/@1,SPW/MLONG, WCTRL/CM.TP.FPD.FS.STEPC" 
"MSRC/@1,SPW/MLONG, WCTRL/TCSR.LIICR* 

*"MSRC/@1,SPW/MLONG, WCTRL/TODCLK" 


"MSRC/@1,SPW/MLONG, WCTRL/LOADTRAR, ALPCTL/WX.S,ROT/ZLIT16, LIT/LITRL,LITRL/@2" 


"MSRC/@1,SPW/MLONG, WCTRL/TUSS8SREAD" 
*"MSRC/@1,SPW/MLONG, ROT/GETFPF ,RSRC/@2,ALPCTL/WX.S" 
"MSRC/@1,SPW/MLONG, RSRC/@2,ROT/MINUS1 ,MUX/R.S,ALU/A+B4CI , WCTRL/VAWWB" 
"SPW/MLONG, MSRC/@1i" 
*"MSRC/@1,SPW/MLONG, ROT/ZERO, ALU/OR , MUX/XM.S, ALUXH/ZERO* 
"MSRC/@1,SPW/MLONG, RSRC/@2,MUX/XM.R,ALU/A+B4CI , ALUXK/ZERO® 
"“MSRC/@1,SPW/MLONG, ALU/A~BeCI , MUX/XM.R,RSRC/@2,ALUXM/ZERO" 
"MSRC/@1,SPW/MLONG, ALU/A+B+¢CI.SR,MUX/XM.R,RSRC/ZERO, ALUSHF/ZERO" 
"MSRC/@1,SPW/MLONG, ALPCTL/WXS,ROT/ZLITO,LIT/LITRL,LITRL/Q2" 
"MSRC/@61,SPW/MLONG, ALPCTL/WX..S.0.0,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"“MSRC/@1,SPH/MLONG, ALU/B~A-CI ,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"¥SRC/@1,SPW/MLONG, ALU/B=AeCI ,MUX/M.S,ROT/ZLITS,LIT/LITRL,LITRL/@2" 
“MSRC/@1,SPW/MLONG ,ALPCTL/WX_S,ROT/ZLIT12,LIT/LITRL,LITRL/@2" 
"MSRC/@1,SPW/MLONG, ALPCTL/WX..S,ROT/ZLITi16,LIT/LITRL,LITRL/@2" 
“MSRC/@1,SPW/MLONG, ROT/ZLIT24,LIT/LITRL,LITRL/@2,ALPCTL/WX.S"* 
*"MSRC/@1,SPW/MLONG, ROT/ZLIT28,LIT/LITRL,LITRL/@2,ALPCTL/WX.S* 
*MSRC/@1,SPW/MLONG,LIT/LITRL,LITRL/@2,ROT/ZLITS,ALPCTL/WX.S" 


"WCTRL/PC.WB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/B=A=CI*" 
"WCTRL/PC_WB,LIT/LITRL,LITRL/@1,ROT/OLITO, MUX/D.S,ALU/A+B+CI ,DQ1/DWX" 
“WCTRL/PC_WB,MUX/D.R1,RSRC/ZERO, ALU/A=B=CI , ALUCI/ONE,DQ1/D.WX" 
"WCTRL/PC.WB,LIT/LITRL,LITRL/@1,ROT/ZLITO, MUX/D.S,ALU/A-B-CI,DQ1/DoWX" 
*WCTRL/PC.WB,MSRC/@1,ROT/ZERO,MUX/M.S,ALU/OR ,DQ1/DoWX* 
"WCTRL/PC..WB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A=BeCI,ALUCI/ONE,DQ1/DoWX* 


"WCTRL/PC.WB,MSRC/@1 ,LITRL/@2,LIT/LITRL,ROT/ZLITO, MUX/M.S,ALU/A=B-CI ,DQ1/D.WX" 


*wCTRL/PC_WB,MSRC/@1i ,RSRC/ZERO, MUX/M.R1,ALU/OR® 


“WCTRL/PC.WB,ALU/A+B+CI ,MUX/M.S,MSRC/@1,ROT/RRRR.SIZ,RSRC/O2, VSIZE/1,DTYPE/WORD*" 


"wWCTRL/PC..WB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A+B+CI ,ALUCI/PSLC" 
"WCTRL/PC.WB,MSRC/@1,MUX/M.01,ALU/A4B+CI* 
"wCTRL/PC_WB,MSRC/@1,RSRC/@2,ALU/A+B+CI , ALUCI/ZERO,HUX/M.R1i" 
"WCTRL/PC.WB,MSRC/@1 ,LIT/LITRL,LITRL/@Q2,ROT/ZLITO,MUX/M.S,ALU/A+B4CI® 
*wCTRL/PC_WB,MSRC/@1,ROT/ZLIT4,LIT/LITRL,LITRL/@2,MUX/M.S,ALU/A+B4CI" 
“WCTRL/PC_.WB,MSRC/@1,ROT/ZLITS,LIT/LITRL,LITRL/@2,HUX/H.S,ALU/A+B4CI" 


“WCTRL/PC.WB,ALU/A=B=CI ,MUX/M.S,MSRC/@1,ROT/CONX.SIZ,VSIZE/1 ,DTYPE/WORD* 


"wCTRL/PC_WB,MSRC/@1,RSRC/ZERO, MUX/H.R1,ALU/A=BCI,ALUCI/PSLC* 
“WCTRL/PC.WB,MSRC/@1,RSRC/@2,ALU/A=B=CI,ALUCI/ZERO,MUX/M.R1i* 
*WCTRL/PCLWB,ALU/A=B=CI,MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
“RCTRL/PC..WB,ALU/ANDNOT,MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"WCTRL/PC.HB,MSRC/@1,RSRC/@2,MUX/M.R1,ALU/NOTAND® 
*WCTRL/PC_WB,MSRC/81,RSRC/Q2,MUX/AM.R1,ALU/OR® 

"WCTRL/PC_WB,ALU/OR ,MUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRL, LITRL/@2" 
*"WCTRL/PC_WB,MSRC/@1,ROT/RR.MM.P,ALPCTL/WXWS* 
"WCTRL/PC.WB,MSRC/@1,RSRC/ZERO,MUX/M.R1,ALU/A+B4C1.SL" 

“wCTRL/PC.WB, MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A+B4CI.SR" 


(LNOD) SOYDVIN 


Ode 


34288 
34289 
74290 
34291 
34292 
34293 
34294 
34295 
34296 
34297 
34298 
34299 
34300 
24301 
74302 
74303 
34304 
34305 
34306 
$4307 
24308 
34309 
34310 
74311 
34312 
34313 
34314 
34315 
74316 
34317 
34318 
34319 
34320 
74321 
34322 
34323 
74324 
34325 
34326 
34327 
34328 
34329 
24330 
74331 
34332 
34333 
34334 
34335 
34336 
34337 
74338 
34339 
34340 
74341 
74342 


PC.M[) .XOR.Q 

PC.M([])_D 

PC.MC) RC) 

PC.PC+( (D+ZLITOL)).SL.1) 
PC.PC+(M{).SL.1) 
PC..PC+(SEXT(M0]).SL.1) 
PC.PC+i MBuXB 

PC.PC+2 MB_XB 

PC.PC+D 

PC.PC+I MB.XB 
PC.PC4M(] 

PC.PC+O 
PC..PC+SEXT(M{) ) 
PC..PC+SEXT( XB) +1 


PC.Q 

PC.Q-M(] 
PC_O-M[]-1 
PC.Q.M(].RR.SIZ 
PC.R CJ 
PC.R(J+CONX(2) 
PC.RCIMC) 
PCARCIM(] <1 

PCR CJM 0C} =CONX(2) 
PC.RC]Q Q.D 
PCR[J.RB+1 
PC.R()RB=1 
PC.SEXT(M(J ) 
PC..ZEXT(MOE)) 
PC.ZEXT(MLJ] } +0 
PC.WZEXTC(MCJ)+RC) 
PC..ZEXT(XB<7=0>)+R0) 


PC.ZLITOL)J 


PL<4=-3>_WB 
PL.-D 
PLo@MC) 
PLoDoM(]“KC] 
PL.D.Q.0 
PL.MSS Mf) 
PL.M(} 
PL.M(1_0 
PL.M{]_D_0_0 
PL.M{).MB+O 
PL.Q 
PL.Q-M(]J 
PLiQM [J] ROI 
PL.OQO_R£]-M0] 
PLoRC]=-s() 
PL.RC].RB+Q 
PLC) 


PME.0 
PME.O FPDOFFSET.3 


“wCTRL/PC_WB,MSRC/@1,MUX/M.Q1,ALU/XOR* 
"WCTRL/PC_WB,MSRC/@1,SPW/MLONG, ALU/OR,MUX/D.S,ROT/ZERO"® 
"WCTRL/PC_WB,MSRC/@1,RSRC/@2,ROT/ZERO, MUX/R.S,ALU/OR,SPW/MLONG" 
“WCTRL/PC.PC+WB,LIT/LITRL,LITRL/@1,ROT/ZLITO,MUX/D.S,ALU/A+B+C1.SL" 
“wCTRL/PC_PC+WB,MSRC/@1,ROT/MINUS! ,MUX/M.S,ALU/AND.SL" 
"wCTRL/PC_PC+WB, MSRC/@1 ,RSRC/ZERO, MUX/XM.R,ALUXM/SIGN,ALU/A4B+CI.SL" 
"M¥SRC/XB.PCUPC+I, ISTRA/ISIZE_DSIZE, VSIZE/1 ,DTYPE/BYTE" 
"MSRC/XB.PC_PC+1, ISTRM/ISIZE_DSIZE, VSIZE/1 ,DTYPE/WORD" 
"WCTRL/PC_PC+hB, MUX/D.R1,RSRC/ZERO, ALU/OR*® 
"MSRC/XB.PC..PC+1, ISTRM/ISIZE.DSIZE, VSIZE/1 ,DTYPE/IDEP" 
"WCTRL/PC.PC+WB,MUX/M.K1,MSRC/@1,RSRC/ZERO, ALU/OR" 
*"wCTRL/PC_PC+WB, MUX/R.Q,RSRC/ZERO, ALU/OR* 
"“wCTRL/PCUPC+WB,MSRC/@1,RSRC/ZERO, MUX/XM.R,ALUXH/SIGN,ALU/OR" 
*"WCTRL/PC_PC+WB,MSRC/XB.PC_PC+I,RSRC/ZERO, MUX/XM.R,ALUXM/SIGN, ALU/A+B+CI ,ALUCI/ONE, 
ISTRM/ISIZE_DSIZE, VSIZE/1,DTYPE/BYTE" 
"WCTRL/PC_WB,RSRC/ZERO,MUX/R.Q,ALU/OR® 
*"wWCTRL/PC_WB,MSRC/@1,MUX/M.Q1,ALU/B-A=CI" 
*wWCTRL/PC_WB,MSRC/@1,MUX/M.Q1,ALU/B-A-CI,ALUCI/ONE* 
*"wCTRL/PC_WB,MSRC/@1,ROT/RRMM.SIZ,ALPCTL/WX.0.S" 
"wCTRL/PC.wWB,ALU/OR,MUX/R.S,RSRC/@1,ROT/ZERO" 
"WCTRL/PC_wWB,ALU/A+B4CI ,MUX/R.S,RSRC/@1,ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1" 
"WCTRL/PC.WB,SPW/RLONG,RSRO/O1,MSRC/@2,ROT/ZERO, MUX/M.S,ALU/OR® 
"wCTRL/PC.WB,MSRC/@2,RSRC/@1,ROT/MINUS1 , MUX/M.S,ALU/A+B+CI,SPH/RLONG*" 
"wCTRL/PC.WB,RSRC/@1,SPW/RLONG, MSRC/@2,ROT/CONX.SIZ, VSIZE/1 ,DTYPE/WORD,MUX/M.S,ALU/A=BeCI*® 
"WCTRL/PC_WB,SPW/RLONG, RSRC/@1,ALPCTL/WX.Q.0.D" 
"WCTRL/PC_WB,RSRC/@1,ROT/MINUS1, MUX/R.S,ALU/A=BeCI ,SPW/RLONG* 
"“wCTRL/PC_WB,RSRC/@1,ROT/MINUSI, MUX/R.S,ALU/A+B+CI,SPW/RLONG® 
"WCTRL/PC_WB,MSRC/@1,RSRC/ZERO, MUX/XM.R,ALUXM/SIGN,ALU/OR" 
"WCTRL/PC_WB,MSRC/@1,RSRC/ZERO, MUX/XM.R,ALUXM/ZERO, ALU/OR® 
"WCTRL/PC_WB,ALU/A+B+CI ,MUX/XM.Q,MSRC/@1 ,ALUXM/ZERO* 
“WCTRL/PC.WB,ALU/A+B4CI ,MUX/XM.R,MSRC/81,RSRC/@2,ALUXM/ZERO" 
“wCTRL/PC.WB,MSRC/XB.PCPC+I,RSRC/@1,MUX/XM.R,ALUXM/ZERO, ALU/A+B+CI, 
ISTRM/ISIZE_DSIZE, VSIZE/1, DOTYPE/BYTE" 
"WCTRL/PC_WB,ALPCTL/WX_S,ROT/ZLITO, LIT/LITRL,LITRL/@1" 


"ROT/OLITO.PL43..WB" 
"ROT/SL.PLWB,RSRC/ZERO,MUX/D.R1,ALU/B=A=CI* 
"ROT/SL.PL.WB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/B-A-CI® 
"ROT/SL.PLoWB,MSRC/@1,RSRC/@2,MUX/M.R1, ALU/A=BeCI,DQ1/DWX" 
"ROT/SL.PLWB,DG1/Q.D.WX ,ALU/AND ,MUX/R.S,RSRC/ZERO" 
"ROT/PL.MSS,MSRC/@1,RSRC/ZERO, ALU/OR, HUX/M.R1" 
"ROT/SL.PLoWB,ALU/OR,MUX/M.R1i ,MSRC/@1,RSRC/ZERO® 
"ROT/SL.PL.WB,MSRC/@1,SPW/MLONG, ALU/AND, MUX/R.S,RSRC/ZERO* 
*"ROT/SL.PL_WB,MSRC/@1,SPH/MLONG,DQ1/Q0_DoWX,ALU/AND,MUX/R.S,RSRC/ZERO* 
"ROT/SL.PL.WB,MSRC/@1,SPW/MLONG, ALU/A+B4CI ,MUX/M.Qi" 
"ROT/SL.PLWB,MUX/R.Q,RSRC/ZERO, ALU/OR® 
"ROT/SL.PLWB,MSRC/@1,MUX/M.01,ALU/B=A-CI" 
"ROT/SL.PL.WB,MSRC/@1,RSRC/@2,HUX/M.R1,ALU/A=B-CI ,DQ1/O0.WX" 
"ROT/SL.PL.WB,MSRC/@2,RSRC/@1,MUX/M.R1,ALU/BeA=CI,DQ1/0.WxX* 
"ROT/SL.PL.wB,RSRC/@1,MSRC/@2,MUX/M.R1,ALU/BeA=CI" 
*"ROT/SL.PL.WB,RSRC/@1,SPW/RLONG, ALU/A4+B+CI , MUX/R.Q"” 
"ROT/OLITO.PLLLIT,LIT/LITRL,LITRL/@1" 


"ROT/ZERO, ALPCTL/WX..S,WCTRL/PME"® 
"WCTRL/PME,SPW/MLONG ,MSRC/FPDOFFSET,ROT/ZLITO, LIT/LITRL,LITRL/3,ALPCTL/WX.S" 


(LNOD) SOYOVIN 


AS 


24343 
34344 
74345 
34346 
$4347 
74348 
34349 
34350 
34351 
74352 
74353 
24354 
24355 
74356 
34357 
34358 
24359 
24360 
34361 
74362 
24363 
34364 
34365 
34366 
34367 
34368 
34369 
34370 
24371 
34372 
34373 
#4374 
34375 
34376 
34377 
34378 
34379 
24380 
74381 
74382 
74383 
74384 
74385 
34386 
34387 
34388 
34389 
74390 
74391 
34392 
#4393 
34394 
34395 
24396 
34397 


PME_Q_M[] .AND.ZL1T24[] 


PME.Q.RR.1i 


PSL(PREV.CURM ISCURM.RE)) 
PSLCPREV.CURM ISCURM.[]) 


PSL<CURM>.M([] .RR.8 
PSL<NZVC>.0 
PSL_M[] 


PSL.M([].ANDNOT.ZLITO() 
PSL.MC] .ANDNOL,Z2L1T24[) 


PSL.M(}) .OR.ZLITO(C) 
PSL.M().OR.ZL1T24(0) 
PSLoM(].MB<31-16>.0 
PSLIM()—ZLITO() 
PSL.ROE]J 
PSL.ZLIT16() 


PSWoME) 
PSW.M() AND. ZLITU LJ 
PSWoM({] .NOTAND.ROJ 
PSwWiMC).OR.RO) 


Q.(MC) R{L]).RR.P 
Q-C€RLJ ML]).RL.4 
Q.CRC) MC1).RL.P 
Q.(R(14+0).RR.1 
Q.(R(1+0).SL.1 
Q.-1 

Q.-SEXT(ME)) 

Q.0 

Q.D+0 
Q~D.XOR.(M{].RL.P) 
Q.MDR VALMTEMPU.K() 
Q_M0) 

Q.M(] D.QOLD 
Q.MC) DRC) 

Q.M(}) MDRORC) 
QuMC} VALZLITOC) 
Q.~MC] MORJZLITOCJ 
Q.MC] VARI 
Q-MC) WEIR] 
QoMCI4RC) 
Q.MC]+R(J+ALKC 
QM (} -G 

QM CJ -R0C) 
Q@.MC)-ZLITOC) 

QM CJ -ZLITS8 CJ 


QoM[).AND. (CMB R0]).RR.4) 
Q.M0C) AND. CRO] .RR.24) 


Q.MC} .AND.ROC] 

QoM(] .AND.ZLITOCLI 
Q.M() .ANDNOT.ZLITOT) 
Q-KM() .ASL.P 
Q.M().RL.P 

Qo40) .RR.16 


"WCTRL/PME ,DO1/O0.WX,ALU/AND,MUX/M.S,MSRC/@1,ROT/ZLIT24,LIT/LITRL,LITRL/@2" 
"WCTRL/PME,ALU/A+B+CI.SR,MUX/R.O,RSRC/ZERO, ALUSHF/ROT® 


"wCTRL/PREV.CUR. ISCUR.WB,RSRC/@1,MUX/R.S,ROT/ZERO, ALU/OR" 

"WCTRL/PREV CUR. ISCUR..WB,ALPCTL/WX.S,ROT/ZLIT24,LIT/LITRL,LITRL/61" 
"wWCTRL/PREVCUR.ISCUR.WB, ALPCTL/WX.S,ROT/RRMMSIZ,MSRC/@1,VSIZE/1,DOTYPE/BYTE" 
"CCPSL/CC_WB.CCBR-ALUS, ALPCTL/WX.S,ROT/ZERO* 
*"CCPSL/PSL.WB.CCBRAALUS, ALU/OR ,MUX/M.R1,RSRC/ZERO, MSRC/@1" 
*CCPSL/PSL.WB.CCBRAALUS ,MSRC/@1 ,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/M.S,ALU/ANDNOT" 
"CCPSL/PSL_WB.CCBRAALUS, ALU/ANDNOT,MUX/M.S,MSRC/@1 ,ROT/ZLIT24,LIT/LITRL,LITRL/G2" 
"CCPSL/PSL..WB.CCBRWALUS ,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,HUX/M.S,ALU/OR" 
*"CCPSL/PSL..WB.CCBRjALUS, ALU/OR ,MUX/M.S,MSRC/@1 ,ROT/ZLIT24,LIT/LITRL, LITRL/@2" 
"CCPSL/PSL.WB.CCBR.ALUS ,MSRC/@1,SPW/MLONG ,ALPCTL/WX.S, ROT/CLR2BM* 
*"CCPSL/PSL.WB.CCBRWALUS , MSRC/@1,SPW/MLONG, ALPCTL/WX.S,ROT/ZLITO,LIT/LITRL,LITRL/O2" 
"CCPSL/PSL.wWB.CCBRALUS,RSRC/@1,ROT/ZERO, MUX/R.S,ALU/XOR" 
"CCPSL/PSL_WB.CCBRALUS, ALPCTL/WX_S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 


“CCPSL/PSWWB.CCBR.WALUS , MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/OR* 
"CCPSL/PSW.WB.CCBRALUS ,MSRC/@1i ,LIT/LITRL,LITRL/@2,ROT/ZLITO, KHUX/M.S,ALU/AND* 
"CCPSL/PSWWB.CCBRALUS, ALU/NOTAND, MUX/M.R1,MSRC/@1,RSRC/@2" 
“CCPSL/PSW.WB.CCBR-ALUS, ALU/OR, MUX/A4.R1,MSRC/@1,RSRC/@2" 


"ALPCTL/WX—Q—S, 4SRC/@1,RSRC/@2,ROT/RRMR.P" 
"ALPCTL/WX.9..S,ROT/RL.RM.4,RSRC/@1,MSRC/@2" 
"ALPCTL/WX.0_S,RSRC/@1,MSRC/@2,ROT/RL.RM.P* 

"DO1/Q_WX, ALU/A+B+CI.SR,MUX/R.O,RSRC/@1, ALUSHF/ROT® 
"DQ1/Q.WX,ALU/A+B+4+C1.SL,MUX/R.Q,RSRC/@1" 
"ALPCTL/WX.O_S,ROT/MINUS1" 

"DQ1/Q.WX ,MSRC/@1,RSRC/ZERO, MUX/XM.R,ALU/B@A=CI,ALUXM/SIGN® 
"ALPCTL/WX—Q-S,ROT/ZERO" 

"LOQ1/Q.WX ,HUX/D.01,ALU/A4+B+4+CI,ALUCI/ZERO" 

"001/Q.WX ,ALU/XOR,MUX/D.S,ROT/RL.MM.P,MSRC/@1" 
“ALPCTL/WX_R.QM,RSRC/@1,MSRC/MDR,SPW/MLONG, WCTRL/VA.WB" 
"DQ1/Q.WX,MSRC/@1,ROT/ZERO, MUX/M.S,ALU/OR" 
"ALPCTL/WX..D.Q.0_M,MSRC/@1" 
“ALPCTL/WX.D.R.Q_M,MSRC/@1,RSRC/@2* 

“ALPCTL/WX_R.Q.M, h#CTRL/MDR_WB,MSRC/@1,RSRC/62" 


"“ALPCTL/WX_S.Q.XM,MSRC/O1,ROT/ZLITO,LIT/LITRL,LITRL/@2,WCTRL/VA.WB, VSIZE/1,DTYPE/LONG®* 
"“ALPCTL/WX.S.O-XM,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/O2,WCTRLU/MDR.WB, VSIZE/1,DTYPE/LONG® 


"ALPCIL/WX.R.Q.M,WCTRL/VA_WB,MSRC/@1,RSRC/@2" 
"ALPCTL/WX—-R.O.M,MSRC/@1,RSRC/@2" 

"CDO1/Q_WX,ALU/A+B+CI ,MUX/M.R1,MSRC/@1,RSRC/@2" 

"DG1/Q.wWX, ALU/A+B+Cl, MUX/M.R1,MSRC/@1,RSRC/@2,ALUCI/ALKC* 
"DG1/Q..WX,MSRC/@1,MUX/M.01,ALU/A*B-CI*® 
“DQ1/O0—WX,MSRC/@1,RSRC/@2,ALU/A-B@CI,MUX/M.Ri" 

"DO1/Q.WX ,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/@2,HUX/K.S,ALU/A=B-CI* 
"DQ1/O0.WX,MSRC/@1,ROT/ZLITS,LIT/LITRL,LITRL/@2,MUX/M.S,ALU/A=B=<CI® 
"DQ1/Q_WX,ALU/AND,MUX/M.S,MSRC/01,ROT/RR.MR.4,RSRC/@2" 
"DO1/Q—WX,ALU/AND,MUX/M.S,MSRC/@1,ROT/RRRR.SIZ,RSRC/O2, VSIZE/1, DTYPE/LONG*® 
"DQ1/Q0_WX, ALU/AND,MUX/M.R1,MSRC/@1,RSRC/@2" 
"DO1/Q-2WX,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/M.S,ALU/AND"* 
"CDQ1/Q.WX, MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/H.S,ALU/ANDNOT" 
"ALPCTL/WX_QO.S,MSRC/@1,ROT/ASL.M.P* 
"ALPCTL/WxuU.S,MSKC/@1,ROT/RL.MM.P" 
"ALPCTL/&X.0.S,MSRC/@1,ROT/RRMMSIZ,VSIZE/1 ,DTYPE/WORD" 


(LNOD) SOYDVIN 


A 


34398 
74399 
34400 
24401 
74402 
34403 
34404 
34405 
34406 
24407 
34408 
34409 
#4410 
34411 
34412 
34413 
34414 
34415 
74416 
34417 
34418 
34419 
74420 
34421 
24422 
34423 
34424 
34425 
74426 
24427 
34428 
34429 
24430 
34431 
34432 
74433 
34434 
34435 
34436 
34437 
34438 
34439 
34440 
34441 
34442 
34443 
34444 
34445 
34446 
34447 
34448 
34449 
34450 
34451 
74452 


QM(].SL.1 
Q2M0).XZ.MM 


"DO1/Q.WX,ALU/AND.SL,MUX/M.S,MSRC/@1,ROT/MINUS1I”" 
"ALPCTL/WX_Q@_S,MSRC/@1,ROT/XZ.MK® 


Qo4(0) RO) "DQ1/O0.WX,MSRC/@1,SPW/MLONG, ALU/OR, MUX/R.S,ROT/ZERO, RSRC/@2" 
Q-OLITOl) "ROT/OLITO,LIT/LITRL,LITRL/@1,ALPCTL/WX..Q.5" 

Q~O+M CJ "DO1/O_WX,MSRC/@1,4UX/M.01,ALU/A4B+CI® 

QQ+RC] *“DQ1/QG.WX, RSRC/@Q1,MUX/R.G,ALU/B=-A-CI" 

Q.Q-MC) "DQ1/0.WX,MSRC/@1,MUX/M.Q1,ALU/B-AeCI* 

Q.0-R6) "DQ1/0.HX,RSRC/@1,MUX/R.G,ALU/B=A=CI* 

QoRC) *"CO1/Q.WX,RSRC/61,ROT/ZERO, ALU/OR,MUX/R.S® 

Q.2RL}] MfI-0 "ALPCTL/WX.S.0.R,SPW/MLONG, MSRC/@2,RSRC/@1,ROT/ZERO® 

QR £3 +0 "DQ1/0.WX,RKSRC/@1,ROT/ZERO, MUX/R.S,ALU/A+B+CI* 

QR {1-0 "DO1/QWX, RSRC/@1,MUX/R.Q,ALU/A-B=-CI® 

Q.R().SR.1 "DQ1/Q-WX, ALU/A4B4+CI.SR,MUX/R.S,RSRC/@1 ,ROT/ZERO"* 

QoR (].0+RB+ALKC "DQ1/Q.WX,RSRC/@1,SPW/RLONG, MUX/D.R1,ALU/A+B4+C1I,ALUCI/ALKC" 


Q.SEXT(M(I) 
Q—~SEXTC(XB) PC.PC+1 


Q-SEXT(XBJ-RL] PC.PC+1 


Q2SEXT.MC] STEPC.(] 
Q.UNPACK(M[} RC)) 
Q.XB PC..PC+I 
Q.XB=-RC] PC.PC+i1 
Q.ZEXT(MOE) ) 
QoZEXTCM() )-R0) 
Q~ZEXT(M()).SL.1 
Q.ZEXT(XB)“-RC) PC.PC+1 
Q.ZLITO£) 
Q.ZLITOLI=MC) 
QoZLIT4(] -MC) 
Q2ZLITPL OC) 


RBSP.0 


RNUK.O 

RNUM.1 

RNUAM.0.D+1 
RNUM.D.D=1 
RNUM_DoZLITOL) 
RNUMJPOPRBS MTEMPO~POPSIZ 
RNUM.Q.D.0+1 
RNUAWQ.0+1 
RNUM.Q.0-1 
RNUMQ-ZLITOL) 
RNUM.R OJ 
RNUM.R(}4+CONX(2) 
RNUM.R[).0 
RNUM.RC)RB+i 
RNUALRE) .RB+CONX (2) 
RNUM.R()RB=1 
RNUM.C) 


RTEMPO.G-G 
RTEMPO RNUM_PL.O 


"DQ1/0.WX,MSRC/@1,RSRC/ZERO, MUX/XH.R,ALU/OR, ALUXM/SIGN® 
"DQ1/0.WX,MSRC/X8.PC..PC+1,RSRC/ZERO, MUX/XM.R,ALU/OR, ALUXM/SIGN,DTYPE/BYTE, 

ISTRM/ISIZE.DSIZE,VSIZE/1" 
"DQ1/Q.WX,MSRC/XB.PC.PC+1,RSRC/@1,ALU/A=B=CI ,MUX/XM.R,ALUXM/SIGN, VSIZE/1, 

DTYPE/BYTE, ISTRM/ISIZE.DSIZE"* 
"ALPCTL/WX..S.Q.XM,ALUXM/SIGN,ROT/ZLITO,LIT/LITRL,LITRL/@2,MSRC/@1,WCTRL/STEPC..WB" 
“ALPCTL/WX-90.S,MSRC/@1,RSRC/@2,ROT/GETFPF" 

"DQ1/0.WX ,MSRC/XB.PC_PC+1,RSRC/ZERO, MUX/M.R1,ALU/OR, ISTRM/ISIZE_DSIZE, DTYPE/IDEP, VSIZE/1" 
"DQ1/0.WX ,ALU/A-B-CI ,MUX/M.R1,MSRC/XB.PCUPC+I,RSRC/@1,ISTRM/ISIZE.DSIZE, VSIZE/1,DTYPE/BYTE* 
"DQ1/Q.WX,MSRC/81,RSRC/ZERO, MUX/XM.R,ALU/OR, ALUXM/ZERO" 

*DQ1/0-WX ,MSRC/@1,RSRC/@2,ALU/A-B=-CI ,MUX/XM.R,ALUXM/ZERO" 

"D01/0.WX, MSRC/@1,ROT/ZERO, MUX/XM.S,ALUXM/ZERO, ALU/A+B4CI.SL" 

"DQ1/Q.WX ,ALU/A=B=CI ,MUX/XM.R,MSRC/XB.PCWPC+I ,RSRC/@1,ISTRA/ISIZE.DSIZE, VSIZE/1 ,DTYPE/BYTE* 
"ALPCTL/WX_0.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 
"DQ1/O0.WX,ROT/ZLITO,LIT/LITRL,LITRL/@1,MSRC/@2,MUX/M.S,ALU/B=A-CI" 
"DQ1/Q.WX,ROT/ZL114,LIT/LITRL,LITRL/@1 ,MSRC/@2,MUX/M.S,ALU/B=A=CI* 
"ALPCTL/#®XO.S,ROT/ZLITPL,LIT/LITRL,LITRL/@1" 


"RSRC/ZERO.CLRRBSP* 


*MSRC/RNUM.WBUS, ROT/ZERO, ALPCTL/WX.S* 
*MSRC/KNUM.WBUS, ROT/MINUS1 , MUX/Z.S,ALU/A-B=CI® 

*MSRC/RNUMIWBUS ,DQ1/DoWX ,ALU/A+B4CI , ALUCI/ONE,MUX/D.R1,RSRC/ZERO® 
"MSRC/RNUMJWBUS,DQ1/D.WX ,ALU/A@=B=CI ,ALUCI/ONE,MUX/D.R1,RSRC/ZERO® 
"¥SRC/RNUM_WBUS ,DQ1/DuWX ,ALU/A+B4CI,MUX/Z.S,ROT/ZLITO,LIT/LITRL, LITRL/G1* 
"MSRC/READRBS, SPW/MLONG® 

"MSRC/RNUMWBUS ,DOQ1/Q.D.WX , ALU/A+B4CI,BUX/R.Q,RSRC/ZERO, ALUCI/ONE* 
"MSRC/RNUM_WBUS, DO1/0_WX ,ALU/A4+B+4CI, MUX/R.Q,RSRC/ZERO, ALUCI/ONE"® 
“MSRC/RKNUMuWBUS,DQ1/Q_WX , ALU/B=A-CI ,MUX/R.Q,RSRC/ZERO, ALUCI/ONE"® 
"MSRC/RNUM.WBUS, ALPCTL/WX.0..S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 
"MSRC/RNUM_WBUS, RSRC/@1,ROT/ZERO, MUX/R.S,ALU/OR* 

"MSRC/RNUMWWBUS ,ALU/A+B+CI ,MUX/R.S,RSRC/@1 ,ROT/CONX.SIZ,VSIZE/1,DTYPE/WORD* 
“MSRC/RNUM_WBUS, SPW/RLONG, RSRC/@1,ROT/ZERO, ALPCTL/WX.S" 

"MSRC/RNUM_WBUS, SPW/RLONG, RSRC/61,ALU/A=B=CI ,HUX/R.S,ROT/HINUS1® 
*MSRC/RNUM.WBUS,SPW/RLONG, RSRC/@1,ROT/CONX SIZ, VSIZE/1, DTYPE/WORD,MUX/R.S,ALU/A+b+CI® 
"MSRC/RNUMWWBUS, SPW/RLONG, RSRC/@1,ALU/A+B+CI,MUX/R.S,ROT/MINUS1® 
"MSRC/RNUM.WBUS, ALPCTL/WX—S,ROT/ZLITO,LITRL/@1 ,LIT/LITRL" 


"SPW/RLONG, RSRC/ZERO,DQ1/Q.WX, MUX/R.Q,ALU/A=BeCI® 
"MSRC/RNUMWBUS, ROT/SL.PLoWB,ALU/AND,MUX/R.S,RSRC/ZERO,SPW/RLONG* 


(LNOD) SOYDVIN 


Coe 


74453 
34454 
34455 
34456 
74457 
34458 
34459 
#4460 
74461 
34462 
34463 
34464 
34465 
34466 
34467 
34468 
74469 
34470 
34471 
34472 
34473 
34474 
34475 
34476 
34477 
34478 
34479 
74480 
34481 
34482 
34483 
34484 
34485 
34486 
34487 
34488 
34489 
34490 
34491 
34492 
34493 
74494 
34495 
34496 
34497 
34498 
34499 
34500 
34501 
34502 
24503 
34504 
74505 
34506 
34507 


RTEMP72M(] PL<4"0>.31 PL<5>21 


RTEMP7M(}-ZLITOCI 
RTEMP7.N(C) AND. ZLITSCE) 


RTEMP7.RNUM PL<4<05..31 PL<5>21 


RTEMP7..RNUM.ZLI1ITO fC) 


RC) 


RC} .SIZ—(RB+M(} .ASR.3).SRo1 


RO} eSIZ.-1 
R(€}).SIZ.=-D 
RC).SIZ=-M() 
R(].SIZ-RB 
R(].SIZ0 

R(].SIZ.D 

RC] SIZ FLAGS 

RC) .SIZ.FPA 

RC) .SIZM(C) 

RC) .SIZM() +1 

Rf] .SIZM(] +0 

RC) .SI1Z.40)+04PSLC 
RC) .SIZ.M(}]+RB 

RC) .SIZ.M{]+RB+PSLC 
RC) .SIZM(J-1 
RC).SIZM[}]-0 
R().SIZ.M(C) .AND.RB 
RC).SIZM() .ANDNOT.Q 
RC) eSIZ2N0) eASR.=P 
R£).SIZ.MC}] .BCDSWP 
RC} .SIZMC} NOT 

RC) .SIZ.MC) .NOTAND.RB 
RC}.SIZ.MC) .OR.RB 
RC) .SIZMC].RR.8 
RC) .SIZM(].RR.P 
RC} .SIZM() .RR.SIZ 
RC) .SIZMC].SL.1 
RC) .SIZ.MC] .XOR.0 
RC}).SIZMC) .XOR.RB 
RC] .SIZ.Q-RB-1 
RC}.S1Z.Q Q.D 

RC) .SIZ.Q0.D.M() .ASL.P 
R().SIZO0.M{) 

RC) .SIZ.Q.M{] .RR.SIZ 
RC} .SIZ.RB+1 

RC) .SIZRB+CONX(2) 
RC} .SIZRB=-CONX (2) 
R(} SIZ RB+D 
R().SIZKB-D 
R().SIZRB-1 
R(}.SIZRB-MC) 

RC} .SIZRB-ML]=PSLC 
RC] .SIZRB.SL.1 


RCV.CCMEJ RB).RR.4.AND.MB).SL.1 


RCJ.(MC} RB) RR.4 


"MSKC/@1,SPW/RLONG, ROT/OLITO.PL.LIT,LIT/LITRL,LITRL/LFF ,MUX/M.S,ALU/AND® 
"MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/@2,MUX/H.S,ALU/A=B=CI ,SPW/RLONG" 
*MSRC/@1,ROT/ZLITS,LIT/LITRL,LITRL/@2,MUX/K.S,ALU/AND,SPW/RLONG" 
"ALPCTL/NOP,MSRC/WBUS.RNUM,SPW/RLONG, ROT/OLITO.PL.LIT,LIT/LITRL,LITRL/1FF" 
"SPW/RLONG,MSRC/RNUM_WBUS, ALPCTL/WX.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 


*RSRC/@1"* 

"RSRC/@1,SPW/RSIZE, ALU/A4B+C1.SR,MUX/R.S,ROT/ASR.Ho3,MSRC/Q2,DTYPE/BYTE, VSIZE/1* 
*"RSRC/@1,SPW/RSIZE,ROT/MINUS1 , ALPCTL/WX_S" 
*RSRC/@1,SPWH/RSIZE,ROT/ZERO, MUX/D.S,ALU/BeA=CI" 
"RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/ZERO, MUX/M.S,ALU/B-A@CI" 
*"RSRC/@1,SPW/RSIZE,ROT/ZERO, MUX/R.S,ALU/B-A=-CI" 
"RSRC/@1,SPW/RSIZE,ROT/ZERO, ALPCTL/WX.S" 
*RSRC/@1,SPW/RSIZE,ALU/OR, MUX/D.S,ROT/ZERO" 
*"RSRC/@1,SPW/RSIZE, WCTRL/CK.TP.FPD.FLAGS" 
"RSRC/@1,SPW/RSIZE,FPA/WBUS_FPA" 
*"RSRC/@1,SPW/RSIZE,ALU/OR,MUX/M.S,ROT/ZERO,MSRC/@2" 
*"RSRC/@1,SPWH/RSIZE,MSRC/@2,MUX/M.S,ROT/MINUS1,ALU/A=B-CI" 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.Q1,ALU/A+B+CI* 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.Q1,ALU/A+B+4CI , ALUCI/PSLC" 
*RSRC/@1,SPW/RSIZE,MSRC/Q2,MUX/M.R1,ALU/A+B4+CI® 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.R1,ALU/A+B4CI ,ALUCI/PSLC* 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.S,ROT/MINUS! ,ALU/A4B4CI"* 
*RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.Q01,ALU/A=B=CI* 
“RSRC/@1,SPW/RSIZE,ALU/AND,MUX/M.R1,HSRC/@2" 
*RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.Q1,ALU/ANDNOT® 
*RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/ASR.M.@P,ALPCTL/WX.S" 
"RSRC/Q1,SPW/RSIZE,MSRC/@2,ALPCTL/WX.S,ROT/BCDSWP* 
*RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/MINUS1 ,MUX/M.S,ALU/NOTAND" 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.R1,ALU/NOTAND" 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.Q1,ALU/0R" 
*"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/H.R1,ALU/OR" 
*"RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/RRMM.SIZ,ALPCTL/WX2S,DTYPE/BYTE, VSIZE/1" 
*"RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/RR.MM.P,ALPCTL/WXS" 
*RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/RR.MM.SIZ,ALPCTL/WX.S" 
*"RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/ZERO, HUX/M.S,ALU/A+B4¢CI.SL" 
"RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.Q1,ALU/XOR® 
“RSRC/@1,SPW/RSIZE,MSRC/@2,MUX/M.R1,ALU/XOR*® 
"RSRC/@1,SPW/RSIZE,MUX/R.Q,ALU/B=A-CI,ALUCI/ONE* 
"RSRC/@1,SPW/RSIZE,ALPCTL/WX..0.0..D" 
*"RSRC/@1,SPW/RSIZE,MSRC/@2,ROT/ASL.M.P,ALPCTL/WXD.Q0—S" 
“RSRC/@1,SPW/RSIZE,H4SRC/@2,ROT/ZERO, MUX/M.S,ALU/OR,DQ1/Q.WX" 
"RSRC/@1,SPHW/RSIZE,MSRC/@2,ROT/RRMM.SIZ,ALPCTL/WX.0..8" 
"RSRC/@1,SPW/RSIZE,ALU/A=B=C1,MUX/R.S,ROT/MINUS1" 
"RSRC/@1,SPW/RSIZE, ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1,KUX/R.S,ALU/A+B+CI" 
"RSRC/@1,SPHW/RSIZE,ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1,HUX/R.S,ALU/A=B=CI" 
"RSRC/@1,SPW/RSIZE,MUX/D.R1,ALU/A+B+CI"* 
“RSRC/@1,SPH/RSIZE,MUX/D.R1,ALU/B=A=-CI® 
*RSRC/81,SPW/RSIZE,ROT/MINUS1, MUX/R.S,ALU/A+B4CI* 
*RSRC/@1,SPH/RSIZE,MSRC/82,MUX/M.R1,ALU/BeA=CI" 
*RSRC/@1,SPW/RSIZE,MSRC/@2,HUX/M.R1,ALU/BeA=CI, ALUCI/PSLC" 
*RSRC/@1,SPW/RSIZE,ROT/ZERO, MUX/R.S,ALU/A+B4CI. SL" 


*"RSRC/@1,SPW/RLONG, ALU/AND.SL,MUX/M.S,ROT/RR.HR.4,HSRC/G2" 
"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RR.MR.4,ALPCTL/WX.8" 


(LNOD) SOYDVIN 


vce 


24508 
24509 
74510 
34511 
34512 
34513 
74514 
34515 
34516 
74817 
34518 
34519 
34520 
74521 
24522 
34523 
34524 
24525 
34526 
34527 
74528 
74529 
34530 
34531 
34532 
34533 
34534 
34535 
34536 
34537 
34538 
24539 
34540 
34541 
34542 
34543 
74544 
74545 
34546 
34547 
74548 
74549 
74550 
34551 
34552 
34553 
34554 
74555 
34556 
34557 
74558 
34559 
34560 
74561 
34562 


RCJLCMC) RB).RR.I 
RCJC(M0C) RB).RR.P 
RCJ.CMC) RB).RR.PS 
RCJ.CMC) RB).RR.S 
RCILCME} RB) .XZ 
RCJoCMC]+CONX(2)).SR.1 
RCJ(M0(J+RB).BCD 
ROCJ.¢(MCI]+RB+ALKC).BCD 
R(]—(MC]-R8).BCD 
RCJCMC1-RB@ALKC).BCD 
ROJCMC) .AND.RB).RL.1 
RCJ-CRB M(]).RL.4 
RCJCRB 4C]).RL.P 
RCJCRB+0).SL.1 
RCJ).CRB-N(} <3-0>) 
R(JCRB.OR.M[)<3=-0>) 
RCJo-1 

R).=D 

RCJ.=-MCJ 

R()-RB 

RU) .@ZEXTC(MCI)) 

R(}.0 

R(J.8 

RCJCONX(1) 

RC} .CONX(2) 

RC}.D 

RC) .D+CONX (1) 
RE)D+CONX(2) 
RCIJ.D+CONX(4) 

RC} D+RB 
RCJ.D+RB+ALKC 

R(].D=0 
RCJD.NOTAND.RB 
RC).D.OR.(M(].RL.8) 
RC).D.OR.RB 


RC).D.(D+RB).SL.1 Q<0>.1 


R().D.-D 
R().D.-ME) 
R().D.0 
RC).D.D+CONX (4) 
R().D.D+0+1 
RC].D.D-1 
RC(J.D.D-CONX (4) 
R(].DME] 

RC} DMC} -0 

RC) .DoMCJ]-21 
RC€).D.@ Q.D 
RC).D.Q.°1 

RC) D.Q.RNUNWA1 
RCJ]DRB+1 
R().D.RB+CONX(4) 
RC) D.RB=-1 
RC).D.RB=CONX (4) 
RC] .D.ZEXTC(MO) ) 
RCJLEXPCML)) 


*"RSKC/@1,SPW/RLONG ,MSRC/@2,ROT/RR.MR.9,ALPCTL/WX.S"* 

*"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RRMR.P, ALPCTL/WX.S* 
"RSRC/@1,SPW/RLONG,MSRC/@2,ROT/RR.MR.PS,ALPCTL/WX.S"* 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RRMR.S, ALPCTL/WX.S* 
"RSRC/@1,SPW/RLONG,MSRC/@2,ROT/XZ.MR,ALPCTL/WX.S" 

*"RSRC/@1,SPW/RLONG, ALU/A+B4+C1.SR,MUX/H.S,HSRC/@2,ROT/CONX.SIZ, VSIZE/1,DTYPE/WORD" 
"RSRC/@1,SPW/RLONG, ALU/A+B4+C1I.BCD,MUX/M.R1,VSIZE/1,DTYPE/LONG ,MSRC/@2" 
*"RSRC/@1,SPW/RLONG, ALU/A+B+C1I.BCD,ALUCI/ALKC,MUX/M.R1,VSIZE/1,D0TYPE/LONG, MGRC/@2" 
"FSRC/@1,SPW/RLONG, ALU/A=BeCI.BCD,MUX/M.R1,ASRC/@2,VSIZE/1,DTYPE/LONG* 
"RSRC/@1,SPW/RLONG, ALU/A=B=CI..BCD,ALUCI/ALKC,MUX/M.R1,HSRC/@2,VSIZE/1 ,DTYPE/LONG" 
"RSRC/@1,SPW/RLONG, ALU/AND.SL,MUX/M.R1,MSRC/@2,ALUSHF/ROT" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RL.RMN.4,ALPCTL/WX_S" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RL.RM.P,ALPCTL/WX_S" 

"RSRC/@1,SPH/RLONG, ALU/A+B4+CI.SL,MUX/R.Q,ALUSHF/ZERO*® 

"RSRC/@1,SPW/RLONG, ALU/A=B=CI,MUX/R.S,MSRC/@2,ROT/GETNIB" 
*"RSRC/@1,SPW/RLONG, ALU/OR, HUX/R.S,MSRC/@2,ROT/GETNIB"® 
"RSRC/@1,SPH/RLONG, ROT/MINUS1, ALPCTL/WX.S* 
"RSRC/@1,SPW/RLONG, ROT/ZERO, MUX/D.S, ALU/B-A-C1" 
®RSRC/@1,SPW/RLONG,MSRC/@2,ROT/ZERO, MUX/M.S,ALU/BoA-CI* 

"RSRC/@1,SPW/RLONG, ALU/B<A-CI,MUX/R.S,ROT/ZERO® 
*"RSKC/@1,SPW/RLONG,MUX/XM.S,ROT/ZERO, ALU/B<AWCI , ALUXM/ZERO,MSRC/@2" 
"RSRC/@1,SPW/RLONG, ROT/ZERO, ALPCTL/WX.S" 
"RSRC/@1,SPW/RLONG, ROT/CONX.SIZ, VSIZE/1,DTYPE/LONG,ALU/A+B+CI.SL,MUX/Z.S* 
"RSRC/@1,SPW/RLONG, ROT/CONX.SIZ, VSIZE/1,DTYPE/BYTE,ALPCTL/WX.S"* 
"RSRC/@1,SPW/RLONG, ROT/CONX.S1IZ,VSIZE/1,DTYPE/WORD, ALPCTL/WX.S" 
"RSRC/@1,SPW/RLONG, ROT/ZERO, MUX/D.S,ALU/OR" 

“RSRC/@1,SPW/RLONG, ALU/A+B4CI,MUX/D.S,ROT/CONX.SIZ,VSIZE/1,D0TYPE/BYTE" 
"RSRC/@1,SPW/RLONG, ALU/A+B+CI,MUX/D.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/WORD" 
"RSRC/@1,SPW/RLONG, ALU/A+B+CI, MUX/D.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG" 
"RSRC/@1,SPW/RLONG, ALU/A+B+CI,MUX/D.R1" 
"RSRC/@1,SPW/RLONG,MUX/D.R1,ALU/A4+B+CI, ALUCI/ALKC* 
"RSRC/@1,SPW/RLONG, ROT/ZERO, MUX/D.S,ALU/A=B-CI*® 

"RSRC/@1,SPW/RLONG, ALU/NOTAND,MUX/D.R1" 

*"RSRC/@1,SPW/RLONG, ALU/OR,MUX/D.S,ROT/RR.HM.SIZ, VSIZE/1, OTYPE/LONG, MSRC/@2" 
*"RSRC/@1,SPW/RLONG, ALU/OR,MUX/D.R1® 

"RSRC/@1,SPW/RLONG ,DQ3/SOL.D.WX,ALU/A+B+CI.SL,MUX/D.R2,ALUSHF/ALUO0.Q1" 
"RSRC/@1,SPW/RLONG, ROT/ZERO, MUX/D.S,ALU/B=A=CI ,DQi1/DWX" 

"RSRC/@1,SPH/RLONG, MSRC/@2,ROT/ZERO,MUX/M.S,ALU/BHA-CI,DQ1/DWX* 
"RSRC/@1,SPW/RLONG, ROT/ZERO, ALPCTL/WX.D.S" 
"RSRC/@1,SPW/RLONG,DOQ1/D.WX, ALU/A+B+CI ,ROT/CONX.SIZ, VSIZE/1,DTYPE/LONG, MUX/D.S" 
"RSRC/@1,SPR8/RLONG,DO1/DWX,ALU/A+B4CI , MUX/D.Q1,ALUCI/ONE" 
"RSRC/@1,SPW/RLONG, ROT/MINUS1 ,MUX/D.S,ALU/A+B+CI ,DQ1i/DoWX* 

"RSRC/@1,SPW/RLONG, ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG, MUX/D.S,ALU/A=-B-CI ,DQ1/D.Wx" 
"RSRC/@1,SPW/RLONG, ALU/OR, MUX/M.S,ROT/ZERO,MSRC/O2,DQ1/D.WX* 
"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ZERO, KUX/M.S,ALU/A-BeCI ,DQ1/D.WX" 
"RSRC/@1,SPW/RLONG,DO1/DWX ,MSRC/@2,ROT/HINUS1 ,MUX/H.S,ALU/A+B+CI" 
"RSRC/@1,SPH/RLONG, ALPCTL/WX.D..0.0..D" 

*RSRC/@1,SPW/RLONG, ALPCTL/WX.D.0.S,ROT/MINUS1L® 

"RSRC/@1,SPW/RLONG, ALPCTL/WX.D.Q.S,MSRC/RNUM.WBUS, ROT/MINUS1" 
"RSRC/@1,SPW/RLONG, ROT/MINUS1 ,MUX/R.S,ALU/A@BoCI ,DQ1/DWX" 

"RSRC/@1,SPW/RLONG, ALU/A+B4+CI,MUX/R.S,ROT/CONX.SIZ, VSIZE/1,DTYPE/LONG,DQ1/D.WX* 
“RSRC/@1,SPW/RLONG, ROT/MINUS1,MUX/R.S,ALU/A+B+CI,DQiI/D.WX" 

"RSRC/@1,SPW/RLONG, ROT/CONX.SIZ,/VSIZE/1,DTYPE/LONG, MUX/R.S,ALU/A=B-CI,DO01/D.WX" 
*RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ZERO,NUX/XM.S,ALU/OR,DQi/D.WX" 
"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/GETEXP, ALPCTL/WX.S" 


(LNOD) SOYDVIN 


Gee 


34563 
74564 
34565 
34566 
34567 
74568 
34569 
34570 
34571 
74572 
34573 
34574 
34575 
34576 
34577 
34578 
24579 
74580 
74581 
24582 
34563 
34584 
34585 
34586 
34587 
74588 
74589 
34590 
34591 
34592 
34593 
34594 
34595 
24596 
24597 
34598 
74599 
34600 
24601 
34602 
34603 
34604 
34605 
746006 
34607 
34608 
34609 
74610 
34611 
74612 
74613 
34614 
74615 
74616 
34617 


RC) FLAGS 

RC] FLAGS.O 

RC] FPA 
REJ_MEMSCR 
RC)_MEJ 

RC] .M(0}+(RB.ASL.SIZ) 
RCIMCI4+1 
ROJM03+CONX(1) 
RUJ—M0]+CONX(2) 
RC] .M(]+CONX(4) 
RCJM(3+PL 
RC]_mMC) +0 

RCJ MC] +Q41 
RC).M(£)+RB 
ROJ2M()+RB+ALKC 
RCJ.M()+RB+PSLC 
RCILMCI+SL 
RC].M£)-0 
R(JM(C)=-1 
RO€J2m£) -CONX(2) 
ROJML] -CONX( 4) 
R()4L] = 
RCIMLI] “RB 
RCJ.MC€).AND.RB 
RC)J.M{[}) .ANDNOT.O 
RIJ"C€) .ASL.P 
RC) MC] .ASR.=P 
RC) M(}.ASR.3 
RCIMOC}.ASR.P 
RC).M(C).BCOSWP 
RCJ.M().CLRiB 
ROJ.MC).CLR2B 
RJ) .M4C).CLR3B 
RCJ.MC).FPLIT 
RCJMC) .NIBBLE 


RCJ.M(}).OR.(RB.RR.16) 
RCJMC].OR. (RB.KL.16) 
RC) .MC} OR. (RB.RR.SIZ) 


RCJMC)].0R.0 
RCJ.M[).OR.RB 

RUJ MC) .RL.24 
R{J.MC].RL.9 
RCJ.MC).RL.P 
REJMC) .RR.16 
RCJ-M().RR.24 
RCJ.MC].RR.8 
RCJ.MC).RR.P 
RCJMC}.RR.PS 
RCJoMC}.SR.1 

R{] MC) .XOR.RS 
RCJ.MC) .XZ 

RC) MC} <3-0>+4RB 
ROC).NOT(ME)).AND.RB 
RCJNOT(ML) .ASR.=P) 
RC)PL.M(] RB 


*"RSRC/@1,SPW/RLONG, WCTRL/CM.TP.FPD.FLAGS" 
"RSRC/@1,SPW/RLONG, WCTRL/FLAGS_WB, ROT/ZERO,MUX/R.S,ALU/AND® 
"RSRC/@1,SPW/RLONG, FPA/WBUS_FPA" 

"RSRC/@1,SPW/RLONG, WCTRL/MEMSCR" 
"RSKC/@1,SPW/RLONG, ALU/OR, MUX/M.S,ROT/ZERO, HSRC/O2" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ASL.R.SIZ,MUX/HN.S,ALU/A+B+CI* 
"RSRC/@1,SPW/RLONG, ALU/A=B=CI,MUX/M.S,MSRC/@2,ROT/MINUS1® 
*"RSRC/@1,SPW/RLONG, MSKC/@2,ROT/CONX.SIZ,VSIZE/1,DTYPE/BYTE,MUX/H.S,ALU/A+B+4CI* 
*RSRC/@1,SPW/RLONG,MSRC/@2, ROT/CONX.S1Z, VSIZE/1,DTYPE/WORD,HUX/M,S,ALU/A+B+CI* 
"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/CONX.SIZ, VSIZE/1,DTYPE/LONG, HUX/H.S,ALU/A+BeCI* 
*"RSRC/@1,SPW/RLONG ,MSRC/@2,ROT/PL,MUX/M.S,ALU/A+B4+CI*® 
*"RSRC/@1,SPW/RLONG,MSRC/@2,MUX/M.01,ALU/A+B+CI* 
*RSRC/@1,SPW/RLONG, ALU/A+B+CI , ALUCI/ONE, MUX/K.Q1,MSRC/02" 
"RSRC/@1,SPW/KLONG, ALU/A+B4CI , KUX/M.R1,MSRC/Q2" 

"RSRC/@1,SPW/RLONG, MSRC/@2,MUX/M.R1,ALU/A4B4CI ,ALUCI/ALKC" 
*"RSRC/@1,SPW/RLONG, MSRC/82 ,MUX/M.R1,ALU/A+B4CI, ALUCI/PSLC*® 
"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/SL,MUX/M.S,ALU/A+B4CI" 
*"RSRC/@1,SPW/RLONG,MSRC/82,ROT/ZERO,MUX/M.S,ALU/A-B-CI® 
"RSRC/@1,SPW/RLONG, ALU/A+B+CI , MUX/M.S,MSRC/@2,ROT/HINUSI" 
"RSRC/@1,SPW/RLONG, MSRC/@2,VSIZE/1,DTYPE/WORD, ROT/CONX.SIZ,MUX/M.S,ALU/A=B=-CI" 
*"RSRC/@1,SPW/RLONG,MSRC/62, VSIZE/1,DTYPE/LONG, ROT/CONX.SIZ,MUX/M.S,ALU/A=B-CI* 
*"RSRC/@1,SPW/RLONG, MSRC/@2,MUX/M.Q1,ALU/A=B-CI" 

*"RSRC/61,SPW/RLONG, ALU/A-Be-C1I,MUX/M.R1,MSRC/@2" 

"RSRC/@1,SPW/RLONG, MSRC/@2,MUX/M.R1,ALU/AND® 

"KSKC/@1,SPW/RLONG, MSRC/@2,ALU/ANDNOT, MUX/M.Q1" 

*"RSRC/@1,SPW/RLONG ,MSRC/@2,ROT/ASL.M.P,ALPCTL/WX.S" 

*RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ASR.M.=P,ALPCTL/WX.S" 
*RSRC/@1,SPW/RLONG,MSRC/@2,ROT/ASR.M.3,ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ASR.M.P,ALPCTL/WX.S" 

"KSRC/@1,SPW/RLONG, MSRC/@2,ROT/BCDSWP, ALPCTL/WX.S" 

"RSRC/61,SPW/RLONG, MSKC/@2,ROT/CLRiBM, ALPCTL/WX.S" 

*RSRC/@1,SPW/RLONG, MSRC/@2,ROT/CLR2BM, ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/CLR3BM, ALPCTL/WX.S" 
"RSRC/@1,SPW/KLONG,MSRC/@2,ROT/FPLIT,ALPCTL/WX.S" 

*"RSRC/@1,SPW/RLONG, ROT/GETNIB,MSRC/@2, ALPCTL/WX.5" 
"RSRC/@1,SPW/RLONG, ALU/OR, MUX/M.S,ROT/RRRReSIZ,MSRC/@2, VSIZE/1,DTYPE/ WORD" 
"RSKC/@1,SPW/RLONG, ALU/OR, MUX/M.S,ROT/RR.RR.SIZ,MSRC/O2, VSIZE/1,DTYPE/WORD" 
“PSRC/@1,SPW/RLONG, ROT/RR.RR.SIZ,4SRC/@2,ALU/0R, MUX/H.S" 
"RSRC/@1,SPW/RLONG, ALU/OR, MUX/M.Q1,MSRC/@2" 

“RSRC/@1,SPW/RLONG, MSRC/@2,MUX/M.R1,ALU/OR® 

*"RSRC/@1,SPW/RLONG ,MSRC/@2,ROT/RR.MM.SIZ,VSIZE/1,DTYPE/BYTE,ALPCTL/WX.S" 
"RSRC/@1,SPW/RLONG, MSRC/@2,ALPCTL/WX.S,ROT/RL.MM.PTE" 

"PSRC/@1,SPW/RLONG, MSRC/@2,ROT/RLMM.P,ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/RRMM.SIZ,VSIZE/1,DTYPE/WORD, ALPCTL/WX.S"* 
*"RSRC/@1,SPW/RLONG, ALPCTL/WX_S, ROT/RRoMM.SIZ,VSIZE/1,DTYPE/LONG, MSRC/@2" 
“KSRC/@1,SPW/KLONG, ALPCTL/WX_S,ROT/RR.MM.SIZ,VSIZE/1,DTYPE/BYTE, 4SRC/@2" 
"RSRC/@1,SPW/RLONG,MSRC/@2,ROT/RR MMP, ALPCTL/WX5" 

"RSKC/@1,SPW/RLONG ,MSRC/@2,ROT/RR.MM.PS,ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, MSRC/62,HUX/M.S,ROT/ZERO, ALU/A+B4C1I.SR" 
*"RSRC/@1,SPW/RLONG, ALU/XOR, MUX/M.R1,MSRC/@2" 

"RSRC/@1,SPW/RLONG, ALPCTL/WX_S,ROT/XZ.HM,MSRC/82* 

"RSRC/@1,SPW/RLONG, ALU/A+B4CI,MUX/R.S,MSRC/@2,ROT/GETNIB*" 
*"RSRC/@1,SPW/RLONG, ALU/NOTAND, MUX/H.R1,MSRC/A2" 

*RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ASR.M.@P,ALPCTL/WX..NOT.S" 
"RSRC/@1,SPW/RLONG, MSRC/@2,HUX/M.R1,ALU/A-BeCI,ROT/SL.PLoWB" 


(LNOD) SOYOVI 


9c& 


34618 
34619 
34620 
74621 
34622 
34623 
34624 
24625 
74626 
74627 
24628 
74629 
34630 
74631 
34632 
24633 
34634 
74635 
74636 
#4637 
34638 
34639 
34640 
74641 
34642 
74643 
34644 
34645 
34646 
34647 
34648 
34649 
74650 
34651 
24652 
34653 
34654 
74655 
34656 
34657 
34658 
34659 
34660 
24661 
34662 
24663 
74664 
34665 
34666 
34667 
34668 
34669 
24670 
34671 
34672 


RCJ.PL.0 OME) 
RC) .PLCeM{) 
RC) PSL 

RC(.Q Q.D 
R(}.Q O.MC) 
ROM) 


RCJ2O—C(M(140).SL.1) .OR.1 


R(].Q.0 

R(].0..CONX(1) 
R(1].Q.CONX(4) 

R(J.0.D 

RC} .0.D+RB+ALKC 
R(].0.D.MC) 

RC] Q.EXPC(M()) 
R()O.M{) 
R(J.Q.K().XZ.MM 
R(J.0.0-MC) 
RCJ.Q..RB+Q 

R() .Q.ZEXT(M()) 

RC) CRB+1 
R(JRB+CONX (1) 

RC) .RB+CONX(2) 

RC) RB+CONX(4) 
RC).RB+CONX.SIZ 
RC].RB+0 

RC)RB=1 

RC) RB=-CONX (2) 

RC] RB-CONX (4) 

RC} RB=-CONX.SIZ 

RC] RB=-D-ALKC 

RC) RB-M() =PSLC 

RC) .RB=0 
RC).RB.AND.(M{L}.RR.16) 
RCJRB.AND.(MC].RR.8) 
RC]LRB.ANDNOT.Q 
R(J.RB.ASL.1 
RCJ.RB.ASL.2 
RCJRB.ASL.7 

RC) RB.ASL.SIZ 
RCILRB.OR.(ME) .ASL.P) 
RC(J.RB.OR. (MC) .RL.16) 
RCJ.RB.OR.(ML)] .RL.24) 
RCJ.RB.OR.(ME().RL.8) 
RCJ.RB.OR.(M0).RL.9) 
RC) .RB.OR. (MC) .RR.16) 
RO) .RB.OR. (MCI .RR.24) 
RC] RB.OR.(M().RR.8) 
R€).RB8.0OR.(M(}.RR.SIZ) 
RC) RB.OR. (M0) .XZ) 
RCJ.RB.OR.CONX(1) 
R(]RB.OR.Q 
RC)RB.OR.ZEXT(ME) ) 
R()R5.RL.16 
RC].RB.RL.8 


*"RSRC/@1,SPW/KLONG, ROT/SL.PLWB,MSRC/@2,ALPCTL/WX..0.0.M" 
"RSKC/@1,SP8#/RLONG, MSRC/62,MUX/M.Q1,ALU/BeA=CI,ROT/SL.PLWB"* 
*“RSRC/@1,SPW/RLONG, CCPSL/WB.PSL.CCBRSIGND*" 

*"RSRC/@1,SPa/RLONG, ALPCTL/WX..Q.0.D" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ALPCTL/WX.0.0.K" 

"RSRC/@1,SPH/RLONG, MSRC/@2,MUX/M.01,ALU/B-A=CI* 

"RSRC/@1,SPWw/RLONG,DO1/O0_WX ,ALU/A+4B4¢CI.SL,MUX/M.Q1,MSRC/Q2,ALUSHF/ONE* 
"RSRC/@1,SPH/RLONG, ROT/ZERO, ALPCTL/wX.0.S" 

*"RSRC/@1,SPW/RLONG, ROT/CONX.SIZ,VSIZE/1,DTYPE/BYTE, ALPCTL/WX.0.8"* 
*"RSRC/@1,SPH/RLONG, ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG, ALPCTL/WX.0.S" 
“RSRC/@1,SPW/RLONG, ROT/ZERO, MUX/D.S,ALU/OR,DQ1/Q_WX* 
"RSRC/@1,SPW/RLONG,DO1/Q_WX,MUX/D.R1,ALU/A+B+C1,ALUCI/ALKC® 
*"RSRC/@1,SPW/RLONG, MSRC/82,ROT/ZERO, MUX/M.S,ALU/OR,DQ1/0.D.WX" 
"RSRC/@1,SPe/RLONG, MSRC/@2,ROT/GETEXP, ALU/A+B4CI , MUX/Z.S,DQ1/0..WX" 
"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ZERO, HUX/H.S,ALU/OR,DQI/Q.WX" 
"RSRC/@1,SPW/RLONG, ALPCTL/WXQ.S,PhSRC/8@2,ROT/XZ.MM" 
“RSRC/@1,SPW/KLONG,DQ1i/Q_WX, ALU/B=A-CI ,MUX/K.01,MSRC/O2" 
"RSRC/@1,SPW/RLONG, DQ1/0.WX, MUX/R.Q,ALU/A+B+CI" 

"RSRC/@1,SPW/RLONG, MSRC/@2,ROT/ZERO, MUX/XM.S,ALU/OR,DQ1/Q.WX"* 
"RSRC/@1,SPW/RLONG, ROT/MINUS1 , MUX/R.S,ALU/A=B<CI* 

"RSRC/@1,SPW/RLONG, ALU/A4+B+CI,MUX/R.S,ROT/CONX.SIZ, VSIZE/1, DTYPE/BYTE" 
"RSKC/@1,SPW/RLONG, ROT/CONX.SIZ,MUX/R.S,ALU/A+B4CI,VSIZE/1,DTYPE/WORD" 
"RSRC/81,SPW/RLONG, ALU/A+B+CI ,MUX/R.S,ROT/CONX. SIZ, VSIZE/1,DTYPE/LONG® 
*"RSRC/@1,SPW/RLONG, ALU/A+B+CI , MUX/R.S,ROT/CONX.SIZ,VSIZE/1 , DTYPE/IDEP® 
"RSRC/@1,SPhH/RLONG, MUX/R.Q,ALU/A+B+CI" 

"RSPC/@1,SPW/RLONG,ROT/MINUS1 ,MUX/R.S,ALU/A+B4CI*® 

"RSRC/@1,SPW/RLONG, ROT/CONX..SIZ,MUX/R.S,ALU/A=B=CI, VSIZE/1,DTYPE/WORD" 
"RSRC/@1,SPW/RLONG, ALU/A=B-CI , MUX/R.S,ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG® 
"RSRC/@1,SPW/KLONG, ROT/CONX.SIZ,MUX/R.S,ALU/A=B=CI* 

*"RSRC/@1,SPW/RLONG, MUX/D.R1,ALU/B-A-CI,ALUCI/ALKC® 

"KSRC/@1,SPW/RLONG, ALU/B<A-CI,MUX/M.R1,MSRC/Q2" 

"RSRC/@1,SPW/RLONG, MSRC/@2,MUX/M.R1,ALU/B=A=CI,ALUCI/PSLC* 
"RSKC/@1,SPW/RLONG, MUX/R.Q,ALU/A=B-CI" 

"RSRC/@1,SPW/RLONG, ALU/AND, MUX/R.S, ROT/RRMM.SIZ,MSRC/O2, VSIZE/1,DTYPE/WORD® 
*RSRC/@1,SPW/RLONG, ALU/AND, MUX/R.S,ROT/RRMM.SIZ,HSRC/@2,VSIZE/1,DTYPE/BYTE" 
"KSRC/@1,SPW/RLONG, MUX/R.Q,ALU/ANDNOT® 

"RSRC/@1,SPW/RLONG, ALPCTL/WX.S,ROT/ASL.R.SIZ,VSIZE/1,D0TYPE/WORD* 
"RSRC/61,SPW/RLONG, ALPCTL/WX_S,ROT/ASL.R.SIZ,VSIZE/1 ,DTYPE/LONG® 
"RSRC/@1,SPW/KLONG, ALPCTL/WX.S,ROT/ASL.R.7" 

*RSKC/@1,SPH/RLONG, ALPCTL/WX.S,ROT/ASL.R.SIZ" 

"RSRC/@1,SPW/RLONG ,MSRC/@2,ROT/ASL.M.P,MUX/R.S,ALU/OR" 
"RSRC/@1,SPW/RLONG, ALU/OR, MUX/R.S,ROT/RRMM.SIZ,MSRC/@2, VSIZE/1,DTYPE/WORD® 
"RSRC/@1,SPW/RLONG, ALU/OR,MUX/R.S,ROT/RRoMM.SIZ,MSRC/82, VSIZE/1 ,DTYPE/BYTE* 
"RSRC/@1,SPW/RLONG, ALU/OR, KUX/R.S,ROT/RRMM.SIZ,MSRC/62, VSIZE/1,DTYPE/LONG" 
"RSRC/@1,SPW/RLONG, MSRC/@2,MUX/R.S,ALU/OR, ROT/RL. MM. PTE* 
"RSRC/@1,SPW/RLONG, ALU/OR,MUX/R.S,MSRC/@2,ROT/RRMM.SIZ,VSIZE/1 ,DTYPE/WORD" 
*"RSPC/@1,SPW/RLONG, ALU/OR, MUX/R.S,MSRC/@2,ROT/RRMMSIZ, VSIZE/1,DTYPE/LONG" 
"RSRC/@1,SPW/RLONG, ALU/OR ,MUX/R.S,MSRC/@2,ROT/RR.MH.SIZ,VSIZE/1,DTYPE/BYTE®* 
"RSRC/@1,SPW/RLONG, ROT/RRMM.SIZ,MUX/R.S,ALU/OR, MSRC/62" 
"RSRC/@1,SPW/RLONG, ROT/XZ.MM,MUX/R.S,ALU/OR,MSRC/O62" 
*RSRC/61,SPW/RLONG, ALU/OR, MUX/R.S,ROT/CONX SIZ, VSIZE/1,DTYPE/BYTE" 
“RSRC/@1,SPW/RLONG, MUX/R.Q,ALU/0R®* 

"RSRC/@1,SPW/RLONG ,MSRC/@2,MUX/XM.R,ALUXM/ZERO, ALU/OR" 
*"RSRC/@1,SPW/RLONG, ROT/RR.RR.SIZ, VSIZE/1 ,DTYPE/WORD, ALPCTL/WX.S" 
"RSRC/@Q1,SPW/RLONG,ROT/RR.RReSIZ, VSIZE/1,DTYPE/LONG, ALPCTL/WX..S" 


(LNOD) SOYOVAN 


Loe 


34673 
34674 
34675 
34676 
34677 
34678 
34679 
34680 
34681 
34682 
34683 
34684 
34685 
34686 
24687 
34688 
74689 
34690 
34691 
34692 
34693 
34694 
34695 
34696 
24697 
34698 
34699 
34700 
34701 
34702 
34703 
34704 
34705 
34706 
24707 
34708 
34709 
34710 
34711 
34712 
24713 
34714 
34715 
34716 
34717 
34718 
34719 
34720 
#4721 
34722 
34723 
34724 
34725 
34726 
34727 


RCJRB.RL.P 

RC) RB.RR.24 
RCIRB.RR.8 
RCJ.RB.RR.P 
RCJRB.XOR.MINUS1 
RC) .RB.XZ 

RC) RBSP 

RCJ.RNUM 

RU) -RNUM.MTEMPO.XZ 
RC] .SEXT(M()) 
RC).TS8 

RCJ.VA.ME} 
RCJVALRB+1i 

RC) VA.RB=-Q 

RC) WDR 

RC).XB PC.PC+1 


R(J.XB PC.PC+4 
RC(].XB PC.PC+I 


RCJLZEXTC(M()}) 
RCJZEXTCML}).SL.1 
RCV.ZEXT(XB) PC.PC+1 


RCJLZEXTCXB) PC.PC+2 


SL.) 

SOFTIPR.O 
SOFTIPR.M().RR.16 
SPICR.SPNICR 


STEPC..(M(]42).SR.1 
STEPC.(M(]4ZLITOC]).SR.1 
STEPC.(SEXT(ML£) )+2).SR.1 
STEPC..(ZEXT( MC) )+CONX(2)).SR.1 
STEPC.14, 

STEPC.2 

STEPC.30. 

STEPC.6 
STEPC_0.(M{}+CONX(2)).SR.1 
STEPC.D.M(J=-ZLITOC) 
STEPC_D.M[].SR.1 
STEPC.DRNUMWZLITO CJ 
STEPC.D.SEXT(M()).SR.1 
STEPC_M()+4+ZLITO() 
STEPC.M([] RC) 
STEPC.MCJ“ZLITOC) 
STEPC.M(].SR.1 
STEPC.M()<3-0>. 
STEPC.MU)—RC) RRP 
STEPC.M(J)ZLITOL) 
STEPC.M()ZLIT28() 
STEPCLPL 


"RSRC/61,SPH/RLONG, ROT/RL.RReP,ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, ALPCTL/WX.S,ROT/RR.RR.SIZ, VSIZE/1,DTYPE/LONG* 

"RSRC/@1,SPW/RLONG,ROT/RR.RR.SIZ, VSIZE/1,DTYPE/BYTE,ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, ROT/RR.RR.P,ALPCTL/WX.S" 

"RSRC/@1,SPW/RLONG, ROT/MINUS1 ,MUX/R.S,ALU/XOR" 

"RSRC/@1,SPW/RLONG, ALPCTL/WX.S,ROT/XZ.RR" 

*RSRC/@1,SPW/RLONG, MSRC/WB.RBSP,ALPCTL/NOP® 

“FSRC/@1,SPW/RLONG, ALPCTL/NOP, MSRC/WBUS_RNUM" 

"RSRC/@1,SPW/RLONG, MSRC/RNUM_WBUS , ALPCTL/WX—S, ROT/XZ.MM" 

“RSRC/@1,SPW/RLONG, MSRC/@2,ALUXM/SIGN,MUX/XM.S,ROT/MINUS1 ,ALU/AND®" 

“RSRC/@1,SPW/RLONG, MSRC/TB, BUS/PRB.RD, VSIZE/1,ALU/OR, MUX/M.S,ROT/ZERO* 

"RSRC/@1,SPW/RLONG ,MSRC/@2, ROT/ZERO, MUX/M.S, ALU/OR, WCTRL/VA.WB" 

"RSRC/@1,SPW/RLONG, ROT/MINUS1,MUX/R.S,ALU/A=B=CI ,WCTRL/VA_WB" 

*"RSRC/@1,SPW/RLONG ,MUX/R.Q,ALU/A~B=CI ,WCTRL/VAWWB" 

*"RSRC/@1,SPW/RLONG, WCTRL/MBUS.WDR,4SRC/HDR,ALU/OR, MUX/M.S,ROT/ZERO" 

"RSRC/@1,SPW/RLONG, ALU/OR,MUX/M.S,MSRC/XB.PCUPC+I,ROT/ZERO, ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/BYTE* 

"RSRC/@1,SPW/RLONG, ALU/OR ,MUX/M.S,MSRC/XB.PC_PC+1,ROT/ZERO, ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/LONG® 

"RSRC/@1,SPW/RLONG, ALU/OR, MUX/M.S,MSRC/XB.PCUPC4+1,ROT/ZERO,ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/IDEP*" 

"RSKC/@1,SPH/RLONG, ALU/OR,MUX/XM.S,MSRC/@2,ROT/ZERO® 

"RSRC/@1,SPW/RLONG, ALU/A+B4CI .SL,MUX/XM.S,ALUXM/ZERO,MSRC/@2,ROT/ZERO" 

"RSRC/@1,SPW/RLONG, MSRC/XB.PC.PC+1,ROT/ZERO, MUX/XM.S,ALU/OR, ISTRM/ISIZE..DSIZE, 
VSIZE/1,DTYPE/BYTE® 

*"RSRC/@1,SPW/RLONG, MSRC/XB,PC.PC+I,ROT/ZERO, MUX/XM.S,ALU/OR, ISTRM/ISIZE.DSIZE, 
VSIZE/1,DTYPE/WORD* 


*ROT/OLITO.SL.LIT,LIT/LITRL,LITRL/@1" 

"“WCTRL/SOFTIPRWB,ROT/ZERO, ALPCTL/WX.S" 
"WCTRL/SOFTIPR.WB,ALPCTL/WX.S,MSRC/@1,ROT/RRMM.SIZ,VSIZE/1 ,DTYPE/WORD* 
"RSRC/SPNICR.SPICR,SPW/RSIZE, ROT/RR.RRoSIZ, VSIZE/1,DTYPE/WORD, ALPCTL/WX.S" 


"WCTRL/STEPC.WB,ALU/A+B4CI SR, MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/2" 
“wCTRL/STEPC.WB,MSRC/@1 ,LIT/LITRL,LITRL/@2,ROT/ZLITO, ALU/A+B+C1I.SR,MUX/M.S" 
*WCTRL/STEPC.WB,ALU/A4+B4CI.SR,MUX/XM.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/2" 


"“wCTRL/STEPC.WB, ALU/A+B+C1.SR,MUX/XM.S,MSRC/@1,ROT/CONX.SIZ, VSIZE/1,DTYPE/WORD, ALUXM/ZERO" 


"MISC/SC.14" 
*"MISC/SC.2*" 
*MISC/SC.30" 
*MISC/SC_6" 


"WCTRL/STEPC.WB,DQi/D.WX ,ALU/A+B4+C1.SR,MUX/M.S,MSRC/O1 ,ROT/CONX.SIZ,VSIZE/1,D0TYPE/WORD® 
“WCTRL/STEPC.WB,DQ1/DoWX,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/H.S,ALU/A=B-CI" 


“WCTRL/STEPC..WB,DQ1/DoWX ,ALU/A+B4C1I.SR,MUX/H.R1,MSRC/O01,RSRC/ZERO® 
"WCTRL/STEPC.WB,ALPCTL/WX.D_S,MSRC/RNUMWBUS, ROT/ZLITO ,LIT/LITRL,LITRL/Gi" 
“wWCTRL/STEPC_WB,DQ1/D.WX,ALU/A+B+CI.SR,MUX/XM.R,ALUXH/SIGN,NSRC/@1,RSRC/ZERO" 
*wCTRL/STEPC_8B,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO, ALU/A+B4CI,MUX/H.S" 
"WCTRL/STEPC_.WB, MSRC/@1,RSRC/@2,ALU/A=B=CI,HUX/M.Ri" 
“WCTRL/STEPC..WB,MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITO,ALU/A=B=CI,MUX/M.S" 
“WCTRL/STEPC.WB,ALU/A+Bt4CI.SR,MUX/M.S,MSRC/61,ROT/ZERO" 
"WCTRL/STEPC_WB,MSRC/61,ROT/GETNIB,ALPCTL/WX.S" 
“wCTRL/STEPC.WB,MSRC/@1,SPW/MLONG, ALPCTL/WX.S,RSRC/@2,ROT/RR.RR.P* 
*wCTRL/STEPC.WB,MSRC/@1,SPW/MLONG, ALPCTL/WX—S,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
*"WCTRL/STEPC_WB,MSRC/@1,SPW/MLONG, LIT/LITRL,LITRL/@2,ROT/ZLIT28, ALPCTL/WX.S" 
*“wCTRL/STEPC_WB,ROT/PL,ALPCTL/WX.S" 


(LNOO) SOYDVW 


8ce 


34728 
24729 
34730 
34731 
34732 
24733 
34734 
34735 
34736 
34737 
24738 
74739 
34740 
34741 
34742 
34743 
34744 
34745 
34746 
24747 
34748 
74749 
34750 
34751 
34752 
34753 
74754 
34755 
34756 
34757 
34758 
34759 
34760 
34761 
34762 
34763 
34764 
34765 
34766 
34767 
34768 
34769 
34770 
34771 
34772 
34773 
34774 
34775 
34776 
34777 
34778 
34779 
34780 
34781 
34782 


STEPC_O0..M(].SR.1 
STEPC.0_RE}.SR.1 
STEPC.R(].RR.P 
STEPCLRI].SR.1 
STEPC.ZLITOL]) 


TB.BAD PARITY 
TB..D+Z2LITS8 CJ 
TB.RC) 


TCSR.0 
TCSR.AK(] .AND.ZLIT1i6() 
TCSRM().OR.RO] 


TOYCR.D.XOR.ZLIT160) 
TOYCR.D.(M(J] .XZ).OR.RC) 
TOYCR.M(} .OR.RO) 
TOYCR.M(C}..OR.ZLIT16[) 
TOYCR.ME})MB=-ZLITI6 0) 
TOYCR.M()ZLIT16() 
TRARJZLIT16(0) 


TUS8REGS_M[) .AND.OLITI6[) 
TUS8REGS.M(] .OR.ZL1T16() 
TUS8REGS.M[) .RR.16 
TUS8REGS.M[J.MB.RL.8 
TUSSREGS_R(].0 
TUSSREGS.ZLIT16(] 


VA.D+RE) 

VA.{D+R(} +1 

VA.D*#ZLITO(C]) 

VA.D=-ZLITOC) 
VA.jD.XOR.ZLIT16() 
VA.D.D4+¢ZLIT8() INVALIDATE TB 
VA.D.M(} +R) 
VAWD.M (J =ZLITOCIJ 
VA.D.M(]RO] 

VA.D.ZLITO() 

VA..D.~ZLIT24[(] 
VA.MTEMPOWD.VA+ZLITSB() 
VA.KMTEMPOWPC 
VAWMTEMPO.WPC+SEXT(XB)42 PC..PC+2 


VAWMTEMPOWVA.AND .OLITO() 
VA.MTEMPOWSEXT(XB)¢+R0E) PC..PC+2 


VA.MTEMPOWZEXT(MDR) 
VAWMTEMPOWZEXT(XB) PC_PC+2 


VAWMCI 
VAWMO34(RUJ).ASL.SIZE) 
VA.M(]-C(RC).RR.8) 
VAMC] +CONX(1) 

VAMC] +CONX (2) 


"wCTRL/STEPC_WB,DQ1/Q0.WX,ALU/AND.SR,MUX/M.S,MSRC/@1,ROT/MINUS1" 
"WCTRL/STEPC_WB,DQ1/Q_WX , ALU/AND.SR,MUX/R.S,RSRC/@1,ROT/MINUS1I® 
"wCTRL/STEPC.¥B,RSRC/@1,ROT/RReRR.P,ALPCTL/WX.S" 
"“wCTRL/STEPC.WB,ALU/A+B+C1I.SR,MUX/R.S,RSRC/O1 ,ROT/ZERO* 
“wCTRL/STEPC_WB,ALPCTL/#X.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 


"wCTRL/TB.WB,MISC/FORCE.TB,MSRC/VA,ALPCTL/WX.S,ROT/MINUS1" 
“WCTRL/TB.WB,ALU/AtB+CI ,MUX/D.S,ROT/ZLITS,LIT/LITRL,LITRL/@1,MSRC/VA" 
*WCTRL/TB_WB,ALU/OR,MUX/R.S,RSRC/@1,ROT/ZERO, MSRC/VA" 


“wCTRL/TCSR.WB, ROT/ZERO, ALPCTL/WX.S" 
"WCTRL/TCSR.WB,ALU/AND, MUX/M.S,MSRC/@1,ROT/ZLIT16,LIT/LITRL,LITRL/@2" 
"WCTRL/TCSR.WB,ALU/OR,MUX/M.R1,MSRC/@1,RSRC/a2" 


"WCTRL/TODCLK.WB,ALU/XOR ,MUX/D.S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 
*wCTRL/TODCLK.WB,DQ1/DoWX,ALU/OR, MUX/R.S,RSRC/@2,ROT/XZ. HH, MSRC/@1* 
"wWCTRL/TODCLK.WB, ALU/OR, MUX/H.R1,M4SRC/O1,RSRC/@2" 

“wCTRL/TODCLK.WB ,ALU/OR,MUX/M.S,MSRC/@1,ROT/ZLIT16 ,LIT/LITRL, LITRL/ G2" 
"#CTRL/TODCLK.WB,MSRC/@1,SPW/MLONG, ALU/A=B=-CI ,MUX/M.S,ROT/ZLITI6,LIT/LITRL,LITRL/G2" 
“wCTRL/TODCLK..WB,SPW/MLONG ,MSRC/@1i ,ALPCTL/WX.S,ROT/ZLIT16,LIT/LITRL,LITRL/@2" 
"WCTRL/LOADTRAR, ALPCTL/WX.S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 


*"WCTRL/TUS8WRITE,MSRC/@1,ROT/OLIT16,LIT/LITRL,LITRL/@2,ALU/AND,MUX/H.8" 
"WCTRL/TUSSWRITE,MSRC/@1,ROT/ZLITI6,LIT/LITRL,LITRL/@2,ALU/OR, MUX/H.S" 
*"wCTRL/TUSSWRITE, ALPCTL/WX.S,ROT/RRMM.SIZ,VSIZE/1 ,DTYPE/WORD, ASRC/O1" 
"WCTRL/TUSSWRITE,MSRC/@1,SPW/MLONG, ALPCTL/WX.S,ROT/RR.MM.SIZ, VSIZE/1,DTYPE/LONG" 
"wCTRL/1TUS8WRITE,SPW/RLONG, RSRC/@1,ALPCTL/WX.S,ROT/ZERO" 

"WCTRL/TUSSWRITE, ALPCTL/WX_S,ROT/ZLIT16,LIT/LITRL,LITRL/@1* 


"WCTRL/VA_WB,ALU/A+B+CI,MUX/D.R1,RSRC/@1" 

“wCTRKL/VA_WB,ALU/A+B4CI ,MUX/D.R1i,RSRC/@1,ALUCI/ONE® 

"WCTRL/VA_WB,ALU/AtB4CI ,MUX/D.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 

"WCTRL/VA_WB,LIT/LITRL,LITRL/G1,ROT/ZLITO,MUX/D.S,ALU/A=B=CI" 

"WCTRL/VA.WB,ALU/XOR ,MUX/D,S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 

"WCTRL/CLRTB.VA-WB,DQ1/DWX , ALU/A4B4CI , MUX/D.S,ROT/ZLIT8, ,LIT/LITRL, LITRL/@1 ,BUS/PRB.RD.PTE® 

"WCTRL/VA_WB,DQ1/D.WX , ALU/A+84CI ,NUX/M.R1,MSRC/O1,RSRC/G2" 

"wCTRL/VA_WB,DQ1/DWX, ALU/A@BoC1I,MUX/H.S,MSRC/@1,ROT/ZLITO,LIT/LITRL, LITRL/O2" 

"wWCTRL/VAWB,DQ1/D.WX ,MSRC/@1,SPW/MLONG, RSRC/O2,MUX/R.S,ROT/ZERO, ALU/OR® 

"WCTRL/VALWB,ALPCTL/WX.D.S,ROT/ZLITO,LIT/LITRL,LITRL/G1" 

“WCTRL/VALWB,ALPCTL/WX.D_S,ROT/ZLIT24,LIT/LITRL,LITRL/@1" 

"WCTRL/VAWWB,SPW/MLONG ,DO1/DWX ,MSRC/VA,ROT/ZLITS,LIT/LITRL, LITRL/@1 , HUX/K.S,ALU/A+B+CI® 

*"WCTRL/VA.WB,MSRC/PC,SPW/MLONG, RSRC/ZERO, MUX/M.R1,ALU/OR® 

"“WCTRL/VAPC+I+W.PC.PC+I ,MSRC/XB.PC.PC+1 , SPW/HLONG, RSRC/ZERO, MUX/XM.R,ALUXM/SIGN,ALU/OR, 

VSIZE/1,DTYPE/WORD, ISTRM/ISIZE.DSIZE* 

"wCTRL/VA.WB,MSRC/VA,ROT/OLITO,LIT/LITRL,LITRL/@1 , MUX/M.S,ALU/AND,SPW/MLONG® 

"WCTRL/VAWB,MSRC/XB.PC.PC+I1 ,SPW/NLONG, RSRC/O1, MUX/XM.R,ALUXH/SIGN,ALU/A+B+CI, 
VSIZE/1,0TYPE/WORD, ISTRM/ISIZE.DSIZE" 

“WCTRL/VA.WB ,MSRC/MDR,SPW/MLONG, RSRC/ZERO, MUX/XM.R,ALUXM/ZERO, ALU/OR® 

"WCTRL/VA_WB,MSRC/XB.PC_PC+I,SPW/MLONG, RSRC/ZERO, MHUX/XM.R,ALUXM/ZERO,ALU/OR, 
ISTRM/ISIZE_DSIZE, VSIZE/1,DTYPE/WORD" 

“WCTRL/VA_WB,MSRC/@1,RSRC/ZERO, MUX/M.R1 ,ALU/OR" 

"WCTRL/VA.WB,MSRC/@1,RSRC/@2,ROT/ASL.RSIZ,MUX/M.S,ALU/A+B+CI® 

*wWCTRL/VA_WB, ALU/A=B=CI ,MUX/M.S,HSRC/@1,ROT/RR.RR.SIZ,RSRC/O2, VSIZE/1, DTYPE/BYTE® 

"WCTRL/VA_WB,MSRC/@1,VSIZE/1 ,DTYPE/BYTE, ROT/CONX SIZ, HUX/M.S,ALU/A+B+CI* 

"WCTRL/VALWB,MSRC/@1,VSIZE/1,DTYPE/WORD, ROT/CONX SIZ, HUX/M.S,ALU/A+B+CI" 


(LNOOD) SOHUOVN 


6ce 


74783 
34784 
34785 
34786 
34787 
34788 
74789 
34790 
34791 
34792 
34793 
34794 
34795 
74796 
34797 
34798 
34799 
74800 
34801 
34802 
34803 
74804 
34805 
34806 
24807 
34808 
34809 
34810 
24811 
34812 
#4813 
74814 
34815 
34816 
34817 
34818 
34819 
74820 
74821 
34822 
74823 
34824 
74825 
34826 
34827 
74828 
34829 
24830 
74831 
34832 
34833 
24834 
34835 
24836 
34837 


VAMC) +CONX(4) 

VA.M(] 4041 

VAWM(I]+4RC) 
VAWKCI4RE} 41 
VA.WMC)+ZLITOCI 
VA.M(J1+ZLITS (J 
VAWM(J=C(RO).ASL.SIZE) 
VA.M(CJ=-RC] 
VA.MCIJ“-ZLITOCI) 
VAWMOE) AND. ZLITO() 
VAMC] .ANDNOT.ZLITO() 
VAMC) .OR.Q 

VAMC] .XOR.ROJ 

VAMC) .XOR.ZLITOL) 
VAMC] .XOR.ZLIT24()} 
VAMC) MB4ZLITOLI) 


VAMC] MB+ZLI£8{£} CLEAR CACHE 


VAMC] MBo1 

VAMC} .MB=-ZLITOC) 
VAWM{)MB.AND.R() 

VAM C10 

VA.M().R0) 
VALM(} RO) +CONX(4) 
VALM(I RC] -1 

VALM{).R1) .OR.O 
VA]PC+SEXT(XB)42 HC..PC+2 


VAWPC+SEXT(XB) 41 PCUPC+I 
VA.Q@ 

VA.Q Q.D 
VA.Q.D.D+ZLIT8(} 
VA.Q.D.R OC) 
VAWGoMCI4R0) 
VAWRNUM.R OE) 
VA.WRNUMKE] CLOBBER 0 
VAR) 

VA.RC) Q.D 

VA.RC) QMO) 
VA.R(J}+(M0) .ASL.P) 
VAR} +1 
VA.R(J}+CONX( 4) 
VA.{R(]+CONX.SIZ 
VA~R(CJ4M0).PTX 
VA.R€)-CONX(1) 

VAR] -CONX(2) 
VAR OT) <CUNX (4) 

VA.WR() -CONX.S1Z 
VAUR()-MOC) 

VAjR(] .ASL.SIZE 
VAR) .S1Z~RB=-CONX (2) 
VAWR£) .SIZ.RB-D 
VA.R().XOR.Q 

VAR) ~D-CONX (4) 
VAWRC}M(] 
VA~jRC) M4 £]+CONX(1) 


"WCTRL/VA.WB,MSRC/@1,VSIZE/1,DTYPE/LONG, ROT/CONX,SIZ,HUX/H.S,ALU/A4B4CI* 
"WCTRL/VA_WB,ALU/A4B4CI ,ALUCI/ONE, MUX/M.Q1,HSRC/G1" 
*"wCTRL/VA_wB,ALU/A+Bt4CI ,MUX/M.R1,MSRC/@1,RSRC/@2" 
"WCTRL/VALWB,ALU/A4B4CI , MUX/M.R1,MSRC/@1,RSRC/@2,ALUCI/ONE" 
“wCTRL/VA_WB, ALU/A+B4CI , MUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRU,LITRL/@2" 
*wCTRL/VAUWB,MSRC/@1,ROT/ZLITS,LIT/LITRL,LITRL/@2,MUX/M.S,ALU/A+B4+CI" 
"wCTRL/VAWB,MSRC/@1,RSRC/@2,ROT/ASL.R.SIZ,MUX/M.S,ALU/A=B<CI® 
"WCTRL/VALWB,ALU/A-BeCI , HUX/M.R1,MSRC/@1,RSRC/@2" 
"wCTRL/VA_WB,ALU/A=B=-CI ,MUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRL,LITRL/O2° 
“WCTRL/VA_WB,ALU/AND,MUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRL,LITRL/@2" 
“wCTRL/VA_WB,MSRC/@1,ROT/ZLITO, MUX/M.S,ALU/ANDNOT,LITRL/@2,LIT/LITRL® 
"wWCTRL/VAWWB,ALU/OR, MUX/M.Q1,MSRC/@1" 
"wWCTRL/VAWB, ALU/XOR, MUX/M.R1,MSRC/O1,RSRC/O2" 
"wCTRL/VA_WB,ALU/XOR,MNUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRL,LITRL/ G2" 
“wCTRL/VA.WB,ALU/XOR,MUX/M.S,MSRC/@1,ROT/ZLIT24, LIT/LITRL,LITRL/@2" 
"wCTRL/VA_WB,¥SRC/@1,SPH/MLONG, ALU/A4B4+C1, MUX/M.S,ROT/ZLITO,LIT/LITRL, LITRL/O2* 
"wCTRL/CLRCH.VAWWB, MSRC/@1,SPW/MLONG, ALU/A+B4CI , MUX/H.S,ROT/ZLITS,LIT/LITRL,LITRL/O2" 
“hCTRL/VA_WB,MSRC/@1 ,SPW/MLONG ,MUX/M.R1,ALU/A“B=CI, ALUCI/ONE, RSRC/ZERO® 
"WCTRL/VA_WB,MSRC/@1,SPW/NLONG, LIT/LITRL,LITRL/@2,ROT/ZLITO,MUX/M.S,ALU/A*B-CI® 
"WCTRL/VA_WB,MSRC/@1,SPW/MLONG, RSRC/@2,MUX/M.R1,ALU/AND® 
"WCTRL/VA.aB,MSRC/@1,SPW/MLONG, RSRC/ZERO, MUX/R.Q,ALU/OR" 
"KCTRL/VA_WB,MSRC/@1,RSRC/Q@2,ROT/ZERO, MUX/R.S,ALU/OR, SPW/HLONG" 
*wWCTRL/VAWWB,MSRC/@1,RSRC/Q2,VSIZE/1 ,DTYPE/LONG, ROT/CONX.SIZ,HUX/R.S,ALU/A+B4+C1,SPW/MLONG®" 
“wCTRL/VA_WB,MSRC/@1,RSRC/@2,SPW/MLONG, ALU/A+B4CI , HUX/R.S,ROT/MINUSi*® 
"nCTRL/VAWB, SPW/MLONG ,MSRC/@1,ALU/OR, MUX/R.Q,RSRC/@2" 
®wCTRL/VA_PC+1I4+W.PCUPC+I ,MSRC/XB.PC..PC4+I ,RSRC/ZERO, MUX/XM.R,ALUXM/SIGN, ALU/OR, 
VSIZE/1,DTYPE/WORD, ISTRM/ISIZE.DSIZE®" 
“wCTRL/VA_PC+I+W.PC.PC+I ,MSRC/XB.PCWPC+I ,RSRC/ZERO, MUX/XHN.R,ALUXM/SIGN,ALU/OR"* 
“WCTRL/VAWB, ALU/UR, MUX/R.Q,RSRC/ZERO" 
"wCTRL/VA_LWB, ALPCTL/WX.Q.Q0—D" 
“aCTRL/VALWB,DQi/Q.D0_WX ,ROT/ZLITS,LIT/LITRL,LITRL/O1,M4UX/D.S,ALU/A+B+CI" 
"wCTRL/VALWB,DQ1/0..D.WX,RSRC/@1,ROT/ZERO,MUX/R.S,ALU/OR" 
"WCTRL/VA_WB,MSRC/@1,RSRC/Q2,MUX/M.R1i ,ALU/A+B4+CI ,DQ1/0.WX" 
“wCTRL/VA_WB,RSRC/@1,ROT/ZERO, KUX/R.S,ALU/OR ,MSRC/RNUMN.WBUS® 
"wCTRL/VA_WB,RSRC/@1,ALPCTL/AXR.Q—M,MSRC/RNUMWWBUS® 
"wCTRL/VA_WB,ALU/OR, MUX/R.S,RSRC/@Q1,ROT/ZERO" 
"WCTRL/VAWWB,RSRC/@1,ALPCTL/WX.R.Q.D" 
"WCLRL/VA_WB,RSRC/@1,ALPCTL/WXR.QoM,NSRC/@2" 
"WCTRL/VA_WB,RSRC/@1,MSRC/@2,ROT/ASL. MP, MUX/RS,ALU/A+B4CI" 
"KCTRL/VA.WB,ALU/A=B-CI ,MUX/R.S,RSRC/@1,ROT/MINUS1" 
“wCTRL/VALWB,ALU/A+B4CI , MUX/RoS,RSRC/@1,ROT/CONX,. SIZ, VSIZE/1, DTYPE/LONG" 
"WCTRL/VA_WB,ALU/A+B4CI , MUX/R.S,RSRC/O1,ROT/CONX SIZ, VSIZE/1,DTYPE/IDEP*" 
“WCTRL/VA_WB, ALU/A+B4CI ,MUX/R.S,RSRC/@1 ,ROT/XZePTX,MSRC/O2" 
"wCTRL/VA_WB,RSRC/@1,ROT/CONX.SIZ, VSIZE/1 ,DTYPE/BYTE,MUX/R.S,ALU/A=B=CI* 
“wCTRL/VA.WB,RSRC/@1 ,ALU/A=B=C1 , MUX/R.S,ROT/CONX.SIZ, VSIZE/1,DTYPE/WORD" 
"wCTRL/VA_WB,RSRC/@1,ROT/CONX.SIZ, VSIZE/1,DTYPE/LONG, HUX/R.S,ALU/A=B=CI" 
“wCTRL/VAUKB,RSRC/@1,ALU/A=B=C1I,MUX/R.S,ROT/CONX, SIZ, VSIZE/1,DTYPE/IDEP* 
“WCTRL/VAwWB,ALU/B@A@=CI ,MUX/M.R1 ,MSRC/@2,RSRC/@1" 
"WCTRL/VA_WB, ALPCTL/WX2S,RSRC/O1,ROT/ASL.ReSIZ" 
"wWCTRL/VA.WK,RSRC/@1,SPW/RSIZE,ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1,MUX/R.S,ALU/A-Be-CI® 
"wCTRL/VA_WB,RSRC/@1,SPW/RSIZE,MUX/D.R1, ALU/B-A=CI" 
"WCTRL/VA.WB,ALU/XOR,MUX/R.Q,RSRC/@1" 
"wCTRL/VA.WB,RSRC/@1,VSIZE/1 ,DTYPE/LONG, ROT/CONX.SIZ,MUX/D.S,ALU/A=B=CI , SPW/RLONG"* 
"wCTRL/VALWE,SPW/RLONG, RSRC/@1,ALU/OR ,MUX/M.S,MSRC/82,ROT/ZERO"® 
“wCTRL/VAWB, SPW/RLONG, RSRC/@1,ALU/A+B+C1 ,HUX/M.S,MSRC/@2,ROT/CONX.SIZ, VSIZE/1,DTYPE/BYTE® 


(LNOS) SOYDVW 


O€& 


24838 VAR CIM] +CONX(2) “wCTRL/VAWWB,SPW/RLONG, RSRC/@1,ALU/A+B+C1,MUX/M.S,MSRC/@2,ROT/CONX.SIZ,VSIZE/1,DTYPE/WORD" 


74839 VAR} ML1+CONX (4) “wCTRL/VA_WB,SPW/RLONG,RSRC/@1 ,ALU/A+B+C1I , MUX/M.S,MSRC/@2,ROT/CONX.SIZ,VSIZE/1,DTYPE/LONG® 
34840 VAWRCJ.M(1+RB “wWCTRL/VAWWB,RSRC/@1,SPW/RLONG, MSRC/@2,MUX/M.R1,ALU/A+B+CI"* 

34841 VALREJ MC] =CONX(4) “wWCTRL/VA_WB,RSRC/@1,SPW/RLONG, MSRC/@82,ROT/CONX.SIZ,DTYPE/LONG, MUX/M.S,ALU/A=BeCI, VSIZE/1" 
34842 VAR EJ) M 0] -CONX.SIZ "wCTRL/VAWW8, RSRC/@1,SPW/RLONG,MSRC/@2,ROT/CONX.SIZ,MUX/M.S,ALU/A=BeCI, VSIZE/1, DTYPE/IDEP®" 
34843 VA2R().0 QMO] *hCTRL/VALNB, SPW/RLONG, RSRC/@1,ALPCTL/WX.0 202M, MSRC/G2" 

74844 VAWREJ]—RB+1 "wCTRL/VAWdB,RSRC/@1,SPW/RLONG, ROT/MINUS1 , MUX/R.S,ALU/A=B=CI* 

34845 VAR LJRB+CONX(1) “WCIRL/VA.WB,SPW/RLONG ,RSRC/@1,ALU/AtB4C1, MUX/R.S,ROT/CONX.SIZ,VSIZE/1 ,DTYPE/BYTE* 
34846 VA.~RCJRB+CONX (4) "wCTRL/VA.WWB,RSRC/@1,ROT/CONX.SIZ,MUX/R.S,ALU/A+B+CI,SPW/RLONG, ALUCI/ZERO, VSIZE/1, 
34847 OTYPE/LONG*® 

34848 VAR) .RB+CONX.S1Z “wCTRL/VA_dB,RSRC/@1,SPW/RLONG, ALU/A*B+C1,MUX/R.S,ROT/CONX SIZ" 

74849 VAR} .RB=CONX(1) "WCIRL/VAWB,RSRC/@1,SPW/RLONG, ALU/A=B=CI , MUX/R.S,ROT/CONX.S1Z, VSIZE/1,DTYPE/BYTE" 
34850 VAR (J RB=CONX(2) “wCTRL/VA_WB,RSRC/@1,SPW/RLONG, ROT/CONX.SIZ,MUX/R.S,ALU/A*B=CI, VSIZE/1,DTYPE/WORD* 
34851 VA.RCI.KRB=CONX (4) “wCTRL/VA_WB,RSRC/@1,ROT/CONX.SIZ,MUX/R.S,ALU/A=B-CI,SPH/RLONG, ALUCI/ZERO, VSIZE/1, 
34852 DIYPE/LONG* 

34853 VA~jR()RB=CONX.SIZ "WCTRL/VA.WB,RSRC/@1 ,ROT/CONX.SIZ,MUX/R.S,ALU/A=B=CI,SPW/RLONG, ALUCI/ZERO, VSIZE/1, 
34854 OTYPE/IDEP* 

24855 VAWSEXT(XB)+RE] PCPC+2 "wCTRL/VA.WB,MSRC/XB.PC.PC+1l,RSRC/@1,MUX/XM.R,ALUXM/SIGN,ALU/A+B+CI, 

74856 VSIZE/1,DTYPE/wORD, ISTRM/ISIZE.DSIZE" 

24857 VAW~SEXT(XB)¢RE} PCPC+I "WCTRL/VAWB,MSRC/X6.PCPC+1,RSRC/@1,MUX/XM.R,ALUXM/SIGN, ALU/A+B+C1" 

34858 VAWVA+4 "wCTRL/VALVA+4" 

74859 VA.VAt4 CLEAR CACHE "wCTRL/CLRCH. VAWWB, LITRL/4,ROT/ZLITO, LIT/LITRL, MSRC/VA,MUX/M.S,ALU/A+B+CI® 

34860 VA.XB PC.PC+4 "wWCTRL/VA_WB,MSRC/XB.PCPC+I, RSRC/ZERO,MUX/M.R1,ALU/OR, VSIZE/1,DTYPE/LONG, ISTRM/ISIZE.DSIZE" 
34861 VA.XB+R0J PC.PC+4 "WCTRL/VA.WB,MSRC/XB.PC.PC+I , RSRC/@1 ,-MUX/M.R1,ALU/A+B4CI ,DTYPE/LONG, 

34862 ISTRM/ISIZE_DSIZE, VSIZE/1" 

74863 VAoXBeXOR.RCJ PC.PC+4 *wCTRL/VAWWB,ALU/XOR, MUX/XM.R,ALUXM/ZERO, MSRC/XB.PCoPCHI,RSRC/O1,ISTRM/ISIZE.DSIZE, 
74864 VSIZE/1,DTYPE/LONG* 

74865 VAWZEXT(MOE) ) *WCTRL/VALWB,MSRC/@1,RSRC/ZERO, MUX/XM.R,ALUXM/ZERO,ALU/OR" 

74866 VAWZEXT(MC} +R) "WCTRL/VA.WB,ALU/A+B+CI ,MUX/XMR,MSRC/@1,RSRC/@2,ALUXM/ZERO® 

74867 VAVZEXT(M(} )-ROJ “WCTRL/VALWB,ALU/A=B=CI,MUX/XM.R,MSRC/@1,RSRC/O2, ALUXM/ZERO" 

34868 VAWZEXT(XB) PC.PC+2 "wCTRL/VA_WB,MSRC/XB.PC.PC+I ,RSRC/ZERO, MUX/XM.R,ALUXM/ZERO,ALU/OR, 

74869 ISTRM/ISIZE.DSIZE,VSIZE/1,DTYPE/WORD" 

34870 VAWZEXT(XB).XOR.CREJ.RR.8) PC.PC+1 "WCTRL/VAWWB,ALU/XOR ,MUX/XM.S,MSRC/XB.PC.PC+I,ROT/RR.RRoSIZ,RSRC/B1, 

34871 ISTRM/ISIZE_DSIZE,VSIZE/1,DTYPE/BYTE* 

34872 VAWZEXTC(XB)4+R0}] PCPC+1 "WCIRL/VAWWB,MSRC/XB.PCoPC+I ,RSRC/@1,MUX/XM.R,ALUXM/ZERO,ALU/A+B+CI, 

34873 ISTRM/ISIZE_DSIZE, VSIZE/1,DTYPE/BYTE" 

34874 VAwZEXTCXB)=RE] PCPC+1 "WCTKL/VAUWB,ALU/A=B=CI ,MUX/XM.R,MSRC/XB.PC_PC+1I,RSRC/@1, ALUXM/ZERO, ISTRM/ISIZE.DSIZE, 
74875 VSIZE/1,DTYPE/SYTE® 

34876 VAWZEXT(XB)=RC}] PC.PC+2 "WCTRL/VA.WB,ALU/A=B=CI ,MUX/XM.R,MSRC/XB.PC.PC+I,RSRC/@1,ALUXM/ZERO, ISTRM/ISIZEDSIZE, 
24877 VSIZE/1,DTYPE/WORD® 

34878 VAWZLITOCI "wCTRL/VA_WB, ALPCTL/WX.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 

34879 

34880 WB.(D+CONX(1)).SR.1 "ALU/A+B4+CI.SR,MUX/D.S,ROT/CONX.SIZ, VSIZE/1,DTYPE/BYTE" 

34881 WBo(MC] RCJ).RR.4 "ALPCTL/WX.S,MSRC/@1,RSRC/A2,ROT/RR.MR.4" 

34882 WB.(MCI+ALKC).BCD "ALU/A+B4+CI.BCD,ALUCI/ALKC, VSIZE/1,DTYPE/LONG, MUX/M.R1,MSRC/@1,RSRC/ZERO" 

74883 WB.(M(1+K(}).BCD "MSRC/@1,RSRC/@2,ALU/A+B4CI.BCD,MUX/M.R1,VSIZE/1,DTYPE/LONG"® 

34884 WB. (MCJ°RC)).BCD "VSIZE/1,DTYPE/LONG, KSRC/@2,MSRC/81,MUX/M.R1,ALU/A=B-C1I,BCD" 

74885 WB (M()-RO}-ALKC).BCD *VSIZE/1,DTYPE/LONG,RSRC/@2,MSRC/@1,MUX/M.R1,ALU/A=B=CI.BCD,ALUCI/ALKC® 

34886 WB. CMC] AND. ZLITO()).SR "MSRC/@1,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/@2,ALU/AND.SR® 

34887 WBu(RO) MC)).RL.P “RSRC/@1,MSRC/@2,ROT/RL.RM.P,ALPCTL/WX.S* 

74888 WB.C(RC] MC()]).RL.PS "RSRC/@1,MSRC/@2,ROT/RL.RM.PS,ALPCTL/WX.S" 

74889 WB.(R(]4+0).SL.1 "MUX/R.Q,RSRC/@1,ALU/A+B+C1.SL,ALUSHF/ZERO" 

74890 WB..NOT.CML].RR.16) "ALPCTL/WX..NOT.S,ROT/RRMM.SIZ,VSIZE/1,DTYPE/WORD,MSRC/@1" 

34891 WB. .NOT.CME] .RR.P) "ALPCTL/WX...NOT.S,ROT/RRMM.P,MSRC/@1" 


74892 wB..NOT.Q "“ALU/A@B-C1I, MUX/R.Q,RSRC/ZERO, ALUCI/ONE" 


(LNOS) SOHOVIN 


LEE 


74893 
34894 
34895 
34896 
34897 
34898 
34899 
34900 
34901 
74902 
34903 
34904 
34905 
34906 
#4907 
34908 
34909 
34910 
74911 
34912 
74913 
349144 
74915 
34916 
34917 
34918 
34919 
34920 
34921 
34922 
34923 
34924 
34925 
74926 
34927 
34928 
34929 
34930 
34931 
24932 
34933 
34934 
34935 
34936 
34937 
34938 
34939 
24940 
34941 
34942 
34943 
34944 
34945 
34946 
34947 


WB.0-CONX(1) 
WB.ATCR 

WB.D 

WBuD+ALKC 
HB.D¢ZLITO[) 
WB.D4¢ZLIT16[() 
WB.D-OLIT24[) 
WB.D=-PL 

WB..D=-Q 

q#BD=R() 
WB.D-ZLITO[) 
WBID.AND.ZLITO(C) 
WB.D.AND.ZLIT16() 
WB.D.AND.ZLIT24(0) 
WB.D.ANDNOT.ZLITO() 
WB.D.XOR.R() 
WB.D.XOR.ZLITOL) 
WB.D.XOR.ZLIT16() 
WB.D.XOR.ZLIT24()} 
WBIEXP(ME)) 
WBJEXP(MC]) Q.ZEXT(MB) 
WB.FPA 

WBBM) 

WBHE)] PL.MB.MSS 
WBoML) ¢CONX(1) 
WBoM(]+PSLC 
WBoM(] 40 

4BoM0} +04+PSLC 
WB.M(}4R0] ¢ALKC 
WB.M(]4+R(]+PSLC 
WB.MCI34+ZLITOC) 
WB.H(]-(MB.CLR2B) 
ABUM()-C(RC).XZ) 
WBoM[]~1 

WBBM CI] °PL 

WB.MC] -PSLC 
WB.M(J-0Q 
WBoM(]-Q-PSLC 
WBuM(]-RE] 
WB.M() RO] -ALKC 
WB.MC]=ZLITOL]) 
WBoMCJ-ZLITSC) 
WB.M() .AND.CONX(1) 
WB..MC)]} .AND.CONX(2) 
WB.H() -AND.CONX (4) 
WB.M(] .AND.OLITO() 
WB.M(].AND.O 

WBBM] .AND.RO) 
WB.M(] .AND.ZLITO() 
WB.MO}] AND. ZLIT120) 
WBuMC() .AND.ZLIT16(0) 
WBoM(] .AND.ZLIT20() 
WBoMC] AND. ZLIT241) 
WB.H[] .AND.ZLIT4() 
WB.MC].AND.ZLITS(C) 


"ALU/A~BeCI ,MUX/Z.S,/ROT/CONX.SIZ, VSIZE/1,DTYPE/BYTE* 
*"CCMISC/WBOATCR.CCBR.SIGND* 
"MUX/D.R1,RSRC/ZERO, ALU/OR*" 
*MUX/D.R1,RSRC/ZERO, ALU/A+B4CI , ALUCI/ALKC* 
“ALU/A4B+CI,MUX/D.S,ROT/ZLITO, LIT/LITRL,LITRL/@1" 
"ALU/AtB4+CI,MUX/D.S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 
"MUX/D.S,ROT/OLIT24,LIT/LITRL,LITRL/O1 , ALU/A-BeoCI* 
*MUX/D.S,ROT/PL,ALU/A~B-CI" 

"ALU/A-B-CI, ALUCI/ZERO,MUX/D.Q1" 
*RSRC/@1,MUX/D.R1,ALU/A=B=CI" 
*LIT/LITRL,LITRL/@1,ROT/ZLITO,MUX/D.S,ALU/A=B-C1I" 
"ALU/AND,MUX/D.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 
*LIT/LITRL,LITRL/@1,ROT/ZLIT16,4UX/D.S,ALU/AND* 
"ALU/AND,MUX/D.S,ROT/ZLIT24,LIT/LITRL,LITRL/ G1" 
*"LIT/LITRL,LITRU/@1,ROT/ZLITO,MUX/D.S,ALU/ANDNOT®* 
"ALU/XOR,MUX/D.R1i,RSRC/@1" 
"ALU/XOR,MUX/D.S,ROT/ZLITO,LIT/LITRL,LITRL/@1" 
"ALU/XOR ,MUX/D.S,ROT/ZLIT16,LIT/LITRL,LITRL/@1" 
"ALU/XOR,MUX/D.S,ROT/ZLIT24,LIT/LITRL,LITRL/@1" 
"MSRC/@1,ROT/GETEXP, ALPCTL/WX.S" 
"MSRC/@1,ROT/GETEXP, ALPCTL/WX.S.Q0.XM,ALUXM/ZERO"® 
"FPA/WBUS.FPA® 

"ALU/OK,MUX/M.S,ROT/ZERO,MSRC/@1" 
"MSRC/@1,RSRC/ZERO,MUX/M.R1,ALU/OR, ROT/PLOMSS" 


“ALU/AtB4+CI,MUX/M.S,MSRC/@1,ROT/CONX.SIZ,DTYPE/BYTE, VSIZE/1" 


*MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A+B+CI,ALUCI/PSLC" 
"MUX/M.Q1,MSRC/@1,ALU/A+B+CI" 
*MSRC/@1,MUX/M.Q1,ALU/A+B4+CI,ALUCI/PSLC* 
*"ALU/A+B4+CI,MUX/M.R1,MSRC/@1,RSRC/@2,ALUCI/ALKC" 
"ALU/A+B4CI,ALUCI/PSLC,MUX/M.R1,MSRC/Q1,RSRC/82" 
*ALU/A+B+CI, MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"ALU/A=Be-CI,MUX/M.S,MSRC/@1,ROT/CLR2BM" 
"ALU/A=B=CI,MUX/M.S,MSRC/@1,ROT/XZ.RR,RSRC/G2" 
"MSRC/@1,ROT/MINUS2 , MUX/M.S,ALU/A+B+CI" 
"ALU/A~BmCI,MUX/M.S,MSRC/@1,ROT/PL" 

*¥SRC/@1,RSRC/ZERO, MUX/M.R1,ALU/A=B=-CI ,ALUCI/PSLC* 
*MUX/M.01,MSRC/@1,ALU/A=B-CI" 
*"MSRC/@1,MUX/M.Q1,ALU/A=-8=C1,ALUCI/PSLC" 
"MUX/M.R1,MSRC/@1,RSRC/82,ALU/A-Be-CI" 
"MUX/M.R1,MSRC/@1,RSRC/@2,ALU/A=B=-CI ,ALUCI/ALKC* 
"ALU/A~B-CI ,MUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRL,LITRL/@2* 
"WSRC/@1,LIT/LITRL,LITRL/Q2,ROT/ZLITS ,MUX/H.S,ALU/A@BoCI" 
"ALU/AND,MUX/M.S,MSRC/@1,ROT/CONX.SIZ,DTYPE/BYTE,VSIZE/1* 
"ALU/AND,MUX/M.S,MSRC/@1,ROT/CONX.SIZ,DTYPE/WORD, VSIZE/1" 
"ALU/AND,MUX/M.S,MSRC/@1,ROT/CONX.SIZ,DTYPE/LONG, VSIZE/1" 
"MSRC/@1,LIT/LITRL,LITRL/@2,ROT/OLITO,MUX/M.S,ALU/AND® 
"HUX/M.Q1,MSRC/@1,ALU/AND* 
*ALU/AND,MUX/M.R1,MSRC/@1,RSRC/@2" 
"MSRC/@1,LITRL/@2,MUX/M.S,ALU/AND, ROT/ZLITO,LIT/LITRL" 
*MSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITI2,MUX/H.S,ALU/AND" 
"ALU/AND,MUX/M.S,MSRC/@1,ROT/ZLITI6,LIT/LITRL,LITRL/G2" 
"ALU/AND ,MUX/M.S,MSRC/@1,ROT/ZLIT20,LIT/LITRL,LITRL/G2" 
*"ALU/AND,MUX/M.S,MSRC/@1,ROT/ZLIT24,LIT/LITRL, LITRL/O2* 
“KSRC/@1,LIT/LITRL,LITRL/@2,ROT/ZLITS,MUX/M.S,ALU/AND® 
"ALU/AND,MUX/M.S,MSRC/O1,ROT/ZLITS,LIT/LITRL, LITRL/G2" 


(LNO9) SOYDVIN 


oc 


34948 
34949 
34950 
74951 
34952 
34953 
34954 
34955 
34956 
34957 
34958 
74959 
34960 
34961 
34962 
24963 
24964 
34965 
74966 
34967 
34968 
74969 
34970 
34971 
34972 
34973 
34974 
34975 
34976 
34977 
34978 
34979 
34980 
34981 
34982 
34983 
34984 
34985 
34986 
74987 
34988 
34989 
34990 
34991 
34992 
74993 
34994 
34995 
34996 
34997 
74998 
34999 
35000 
35001 
35002 


WB.M{}) .ANDNOT.ZLITO[C] 
WB.M() .ANDNOT.ZLIT24() 
WB.MOC)] .ASR.=-P 

WBoME) .ASR.P 

WB.M() .BCDSWP 
WB.M(].CLR2B 

WB.M(] .OR.RL] 

WBoM(] .RR.16 

WBoM(] .RR.24 

WB.M[] .RR.4 

WBBM] .RR.8 
WB.M0].RR.P 

WB.M[) .VPN-R() 
WB.M(].XOR.Q 
WB.M[].XOR.Q Q0.(0.SL.1).OR.1 
aBiM C] eXOR.Q Q.Q.RL.1 
WB.M(}.XOR.RO] 
WBoMC}).XOR.ZLITOC) 
WB.M(] .XOR.ZLITS(J 
WBoM(} .XZ.MM 
WB.NOTCM(] .ASR.-P) 
WB..PL*¥2 

W#B.PSL 

wB.0 

WB.Q Q.M(C] 

WB.Q-D 

WB.Q-M(] 

WB.0.M 0) 

WBIRNUM 

WBuRE) 

WBRE1+0 

WBoRC) +1 

WB..R[]=-0 
WB.R I) —CONX (4) 
WB.R(}-D 

WBoR(]=-N(J 

WB.RC)=-0 

WBoREJ"XB PC.PC+4 


WB.RU)@ZEXTC(MCI ) 
HBoRCIJ-ZEXT(XB) PC.PC+1 


WB.RC).AND.Q 
WB.ROJ.NOTAND.Q 
WBoR() .OR.( MC) .ASR.@P) 
WB.RC)] .RR.16 
WB.R().RR.24 

WBoRE].RR.8 

WB.RC) .RR.SIZ 
WB.KC).SR.SCIF MDR IS 0) 
WB.RC).XOR.Q 
WBoSEXT(ME] )=0 
WBoSEXT(Mi]) .ANDNOT.ZLITO() 
WB.SEXT(XB) PC.PC+2 


"ALU/ANDNOT, MUX/M.S,MSRC/@1,ROT/ZLITO,LIT/LITRL,LITRL/@2" 
"“ALU/ANDNOT, MUX/M.S,MSRC/@1,ROT/ZLIT24,L1IT/LITRL,LITRL/@2" 
"MSRC/@1,ROT/ASR.M.=P,ALPCTL/WX.S" 
"ALPCTL/WX_S,ROT/ASK.M.P,MSRC/O1" 
"MSRC/@1,ROT/BCDSWP,KUX/R.S,RSRC/ZERO, ALU/OR" 
"ALPCTL/WX_S,ROT/CLR2BM,MSKC/@1" 
"MSRC/@1,MUX/M.R1,ALU/OR,RSRC/@2" 
*"ALPCTL/WX_S,ROT/RR.MM.SIZ,MSRC/@1,VSIZE/1,DTYPE/WORD" 
"“ALPCTL/WX_S,ROT/RR.MM.SIZ, VSIZE/1,DTYPE/LONG, MSRC/@1" 
"ALPCTL/WX_S,ROT/RR.MR.4,MSKC/@1,RSRC/@1" 
"ALPCTL/WX.S,ROT/RR.MKM.SIZ,VSIZE/1,DTYPE/BYTE,MSRC/@1" 
"ALPCTL/WX.S,ROT/RR.MM.P,MSKC/G1" 
"ALU/B-A-CI,MUX/R.S,RSRC/@2,RUT/XZ.VPN,MSRC/B1" 
"MSRC/@1,MUX/M.Q1,ALU/XOR® 
"ALU/XOK ,MUX/M.Q2,MSRC/@1,DQ2/SOL,ALUSHF /ONE* 
"ALU/XOR ,MUX/M.Q2,MSRC/@1,D02/SOL,ALUSHF/ROT* 
"ALU/XOR,MUX/M.R1,MSRC/O1,RSRC/A2" 
"ALU/XOR,MUX/M.S,MSRC/@1,ROT/ZLITO, LIT/LITRL, LITRL/@2" 
"ALU/XOR,MUX/M.S,MSRC/@1,ROT/ZLITS,LIT/LITRL,LITRL/@2* 
*MSRC/@1,ALPCTL/WX.S,ROT/XZ.MM" 
"MSRC/@1,ROT/ASR.M.9°P,ALPCTL/WX...NOT.S" 
“POT/PL,RSRC/ZERO, MUX/R.S,ALU/A+B4C1.SL" 
“CCPSL/WB.PSL.CCBRLSIGND" 
*ALU/OR,MUX/R.Q,RSRC/ZERO® 
"MSRC/@1,ALPCTL/WX.Q.Q.K" 
"MUX/D.Q1,ALU/B=-A-CI,ALUCI/ZERO" 
"MUX/M.Q1,MSRC/@1,ALU/B-A-CI*® 
"RSRC/@1,MUX/R.Q,ALU/B-A=CI" 
*¥SRC/@1,RSRC/ZERO,MUX/M.R1,ALU/OR,DQi/O.WX" 
*MSRC/WBUS.RNUM" 
"RSRC/@1,MUX/R.S,ROT/ZERO, ALU/OR" 
"ALU/A+B4C1,MUX/R.S,RSRC/@1,ROT/ZERO" 
"ALU/A-B=-CI,MUX/R.S,RSRC/O1,ROT/MINUS1I*® 
"RSRC/@1,ROT/ZERO, MUX/R.S,ALU/A=Be-CI" 
*RSRC/@1,ROT/CONX,SIZ, VSIZE/1,DTYPE/LONG, MUX/R.S,ALU/A=B=CI* 
"RSRC/@1,MUX/D.R1,ALU/BeA=CI" 
*"RSRC/@1,MSRC/@2,MUX/K.R1,ALU/B-A-CI,ALUCI/ZERO* 
"RSRC/@1,MUX/R.Q,ALU/A-B-CI" 
"MSRC/XB.PC.PC+1,RSRC/O1,MUX/M.R1,ALU/B=A-CI,VSIZE/1, 
DTYPE/LONG, ISTRM/ISIZE.DSIZE® 
“kKSRC/@1,MSRC/@2,MUX/XM.R,ALUXM/ZERO, ALU/B=A=-CI* 
*"MSRC/XB.PC..PC+1I,RSRC/@1,ALUXM/ZERO, MUX/XM.R,ALU/B-A2CI,VSIZE/1, 
OTYPE/BYTE,ISTRM/ISIZE.DSIZE" 
“"RSRC/@1,MUX/R.Q,ALU/AND" 
"ALU/NOTAND, MUX/K.Q,RSRC/@1" 
"RSRC/@1,MUX/K.S,ALU/OR,MSRC/@2,ROT/ASR.M.=P* 
*"ALPCTL/WX.S,ROT/RRORReSIZ, VSIZE/1,DTYPE/WORD, RSRC/@1" 
*ALPCTL/WX.S,RSRC/@1,ROT/RR.RR.SIZ, VSIZE/1, DTYPE/LONG* 
"ALPCTL/WX.S,ROT/RR.RR.SIZ, VSIZE/1,DTYPE/BYTE,RSRC/@1" 
*"RSRC/@1,ROT/RR.RRSIZ,ALPCTL/WX.S" 
"RSRC/@1,MSRC/MDR,ROT/RRMR.4,MUX/M.S,ALU/AtB+C1 SR® 
"ALU/XOR,MUX/R.Q,RSRC/81" 
“¥SRC/@1,ALUXM/SIGN,MUX/XM.Q,ALU/A=B=CI" 
"ALU/ANDNOT, MUX/XH.S,MSRC/@1 ,ROT/ZLITO,LIT/LITRL,LITRL/@2" 


"MSRC/XB.PC.PC+I,RSRC/ZERO, ALUXM/SIGN, ALU/OR, ISTRM/ISIZE.DSIZE, VSIZE/1,DTY¥PE/WORD® 


(LNOS) SOYDVIN 


cee 


75003 
75004 
35005 
35006 
#5007 
35008 
35009 
35010 
35011 
35012 
35013 
75014 
35015 
35016 
35017 
35018 
35019 
#5020 
35021 
35022 
35023 
35024 
35025 


WBoSEXT(XB)=<ROE} PC.PC+1 
WBSEXT(XB).XOR.MINUS1 PC.PC+1 
WBoSEXT(XB) .XOR.MINUS1 PC.PC+2 
WBuXBe-ROE} PC.PC+4 

WBOZEXTC(M(] } 

WBA ZEXTCMCI RC) 
WBuZEXT(MC)).AND.REJ 
HB.ZEXT(XB) PCLPC+1 
WBoZEXT(XB)-C(RL].RR.16) PC.PC+2 
WBoZEXTC(XB)=-ROE)] PC.PC+1 
WBuZEXT(XB)“RLJ PCPC+2 
WB.ZLITO (J -sC) 

WDORUNROT(M(}] .OR.Z2L1IT24(1}) 


WORLUNROT(R() ) 
WX CONX.SIZ 


"MSRC/XB.PC.PC+I,RSRC/O1,ALU/A=B-CI ,MUX/XM.R,ALUXH/SIGN, VSIZE/1, 

OTYPE/BYTE, ISTRM/ISIZE.DSIZE* 
"MSRC/XB.PC_PC+1,ROT/MINUS1 , MUX/XM.S,ALUXH/SIGN,ALU/XOR,DTYPE/BYTE,VSIZE/1, 

ISTRM/ISIZE_DSIZE" 

*MSRC/XB.PC.PC+#1I,ROT/MINUS1 ,MUX/XM.S,ALUXM/SIGN,ALU/XOR,DTYPE/WORD, VSIZE/1, 

ISTRM/ISIZE_DSIZE" 
“MSRC/XB.PC.PC+I,RSRC/@1,MUX/M.Ri,ALU/A=B=-C1,VSIZE/1, 

DIYPE/LONG, ISTRM/ISIZEWDSIZE* 
"MSRC/@1,MUX/XM.S,ROT/ZERO,ALU/OR, ALUXM/ZERO® 
"“PSRC/@1,RSRC/@2,MUX/XM.R,ALUXM/ZERO, ALU/A-B-CI* 
"MSRC/@1,RSRC/@2,MUX/XM.R,ALUXM/ZERO, ALU/AND® 
*ALU/GR, ALUXM/ZERO, MUX/XM.R,MSRC/XB.PC_PC+1,RSRC/ZERO, VSIZE/1, DTYPE/BYTE, ISTRM/ISIZE.DSIZE" 
*"MSRC/XB.PC..PC+1,RSRC/@1,MUX/XM.S,ROT/RR.RRSIZ,ALU/A~B=-CI,VSIZE/1, 

DTYPE/wWORD, ISTRM/ISIZE_DSIZE®" 
"MSRC/XB.PCLPC+1,RSRC/@1 ,ALUXM/ZERO, MUX/XM.R,ALU/A=B-C1I,VSIZE/1, 

DTYPE/BYTE, ISTRM/ISIZE_DSIZE* 
*"MSRC/XB.PC.PC+I,RSRC/@1,ALUXM/ZERO, MUX/XM.R,ALU/A“-B-CI, VSIZE/1, 

OTYPE/WORD, ISTRM/ISIZE.DSIZE* 

"MSRC/@2,ALU/B-A-CI ,MUX/M.S,ROT/ZLITO,LIT/LITRL,LITRL/G1" 


"hCTRL/WOR.WB.UR,ALU/OR,MUX/M.S,MSRC/@1,ROT/ZLIT24,LIT/LITRL,LITRL/@2" 
"WCTRL/WOR.WB.UR, ALU/OR,MUX/R.S,RSRC/@1,ROT/ZERO" 
“ALUOD/OR.OD,MUX/Z.S,ROT/CONX.SIZ" 


(LNOS) SOYDVW 


veE 


35026 
35027 
35028 
35029 
35030 
35031 
35032 
35033 
35034 
35035 
35036 
#5037 
35038 
35039 
35040 
35041 
75042 
35043 
35044 
75045 
35046 
35047 
35048 
75049 
35050 
35051 
75052 
75053 
35054 
75055 
35056 
35057 
75058 
25059 
75060 
35061 
75062 
35063 
35064 
35065 
75066 
35067 
35068 
35069 
75070 
35071 
35072 
35073 
35074 
35075 
35076 
35077 
75078 
35079 
35080 


eTOC * Branching Macros* 


(MCTEMP3]-SL)BYTE KANGE CHECK? 
(PL+SL) .GT.32? 


ABSVAL M(])<7=0>? 

ACLO FPLOCK? 
ADOi(FLAGO)? 

ADD2(FLAG1) ADDI(FLAGO)? 
ALKC? 

ALLOW INT? 

ALUS? 

ALUS.JUNSGN OLDALUS? 
ASCII SIGN(M(])? 


BCD CHECK? 

BCD CHECK M{)j? 

BCD SIGN M{)]? 

BCD SIGN.ZERO? 

BCD SIGN,.ZERO(DEF)? 


BINARY LOAD? 
BOOTCFLAG MMNOINT)? 
BRA ON ADD? 


CCOP1 SIGND? 

CCOP2 SIGND CMP .NOT.IRO? 
CC.ZLITOC) ALUS? 

CHECK INTERRUPTS? 

CMP SIGNS? 

COUNT OR INT TIMER? 


DIVIDEND SIGN? 
DBZ STEPC? 
DSIZE? 


EMODH (FLAG4)? 
EXPONENT RANGE? 


FLAGO? 

FLAGI (FLAG2.XOR.FLAG3)? 
FLAG1? 
FLAG2? 
FLAG3? 
FLAGS? 
FLAG<1=-0>? 
FLAG<2=-0>? 
FPA PRESENT? 
FPAC(FLAGO)? 
FPD? 

FPS1? 

FPS2? 

FPS3? 
FRO,FLTZ? 


"BUT/SRKSTA,MSRC/@1,4UX/M.S,ALU/A@B=CI,ROT/SL" 
"BUT/SRKSTA, ROTSRK/VIELD.000*% 


*BUT/SRKSTA,ROT/MINUS1 ,MSRC/@1,HUX/M.S,ALU/AND" 

*"BUT/FPS3*" 

*BUT/FLAGO* 

"BUT/FLAGiTOO" 

*BUT/WBUS31T030,ALPCTL/WBOALUF®" 

*BUT/CCBRi.INT=TS" 

"“BUT/CCBR,CC/NOP.CCBRALUS* 

"BUT/CCBR,CCMISC/ALUS..UNSGN.CCBR.ALUS" 
"BUT/SRKSTA,MSRC/@1,RSRC/ZERO, ALU/OR, MUX/M.R1,ROTSRK/ASCIISIGN.073" 


"BUT/BCDCHK® 

“BUT/BCDCHK, MSRC/@1,ALU/A+B4CI.BCD,MUX/R.S,RSRC/ZERO, ROT/CVIND"® 
"BUT/SRKSTA,ROT/BCDSWP,MSRC/@1" 

"BUT/CCBR,CC/NOP.CCBR.ALUS” 

*"BUT/CCBR® 


"BUT/CCBR,CC/NOP.CCBR.ALUS" 
"BUT/MM.NOINT® 
“BUT/BRA.ON.ADD*® 


*BUT/CCBR,CC/CCOP1 .CCBR.SIGND* 

“BUT/CCBRi.CCBRO.IRO,CC/CCOP2.CCBRa~SIGND" 
"BUT/CCBR,CCPSL/CC..WB.CCBRIALUS,LIT/LITRL,LITRL/@1,ROT/ZLITO, ALPCTL/WX.S" 
"BUT/CCBR1i .INT-TS, VSIZE/1,DTYPE/LONG" 

"BUT/CCBR,CCMISC/NOP.CCBR..CSIGNS" 

"BUT/CCBR1. INT=TS* 


"MSRC/TEMP1,BUT/FRO.FLTZ" 
"BUT/DBZ.SC" 
*BUT/DSIZE"* 


“BUT/MM.NOINT® 
"BUT/SRKSTA* 


"BUT/FLAGO* 
*BUT/F1.XOR23" 
"BUT/FLAG1" 
*BUT/FLAG2* 
"BUT/FLAG3" 
"BUT/MM.NOINT® 
"BUT/FLAG1TOO"* 
"BUT/FLAG2TOO* 
"BUT/NO,FPA® 
*"BUT/FLAGO* 
"BUT/FPD® 
“BUT/FPS1" 
*"BUT/FPS2* 
“BUT/FPS3* 
"“BUT/FRO.FLTZ* 


(1LNO9) SOYOVIN 


Gee 


35081 
35082 
25083 
75084 
35085 
35086 
35087 
35088 
75069 
25090 
75091 
75092 
35093 
$5094 
75095 
35096 
35097 
35098 
35099 
35100 
35101 
75102 
35103 
35104 
75105 
35106 
25107 
75108 
35109 
75110 
75111 
75112 
7§113 
75114 
75115 
35116 
75117 
75118 
35119 
75120 
75121 
25122 
75123 
35124 
35125 
75126 
35127 
35128 
35129 
75130 
35131 
3$132 
35133 
75134 
75135 


GFLOAT(FLAG4)? 


INTPEND OR TIMER? 
T@.TSCSIGND CMP)? 
IP.TS? 

IR<2>? 

IR<5>? 

IR<2=-0>? 


LOD BRA? 
LOD INC BRA? 


MDRoGPR.R RNUM.EU.7? 
MDRuZEXT(OSR) BRATST? 


MICRO VECTOR? 


MM.ALLOW. INT? 
MM.NOINT? 


MOPZERU (MUL1 XOR MUL2)? 
MOPZERO (FLAG1)? 


MULICFLAG2) XOR MUL2(FLAG3)? 
MUL2(FLAG3)? 


MC) BIT24? 
M(].EQ."1? 
M()<31°16>.EQ.FFFF? 


ODD ADDRESS? 
OTHER UTRAPS? 
OPZERO(FLAG3)7 
OVER (CFLAG2)? 


PL<4-0>.EQ.0? 
PL<4°0>.EQ.0? PL<5>? 
POPIC(FLAG4)? 
POS>31? CPL+SL)>32? 


NOT .Q<31>? 


PROBE READ MODE ON WB? 
PROBE KEAD? 
PROBE WRITE MODE ON WB? 
PROBE wRITE? 


PSL<C>? 
PSL<IS.CURM>? 
PSL<TP>? 


PTE CHECK READ Kt RNAL? 
PTE CHECK READ? 
PTE CHECK WRITE? 


"BUT/MM.NOINT® 


*"BUT/INT=-TIMSERV" 

"CC/NOP.CCBR-SIGND, BUT/CCBR1.INT=TS®* 
*BUT/CCBR1.. INT-TS,CCMISC/NOP.CCBR..BRATST" 
*"BUT/IR2" 

"BUT/IR5" 

*"BUT/IK.2T00* 


"BUT/LOD.BRA" 
"BUT/LOD.INC.BRA" 


"BUT/SPASTA, WCTRL/MDR.WB,RSRC/GPR.R,ROT/ZERO, MUX/R.S,ALU/OR® 
"BUT/CCBR, CCPSL/MDR..OSR.CCBRBRATST® 


"BUT/UVCTR,CLKX/XTND® 


*BUT/MM.ALLOW.INT" 
"BUT/MM.NOINT" 


"BUT/E1.X0R23" 
"“BUT/FLAG1" 


*BUT/F1.XOR23" 
*"BUT/FLAG3" 


“BUT/WX NEO, ALU/AND,MUX/M.S,MSRC/@1,ROT/ZLIT24,LIT/LITRL,LITRL/1"* 
“BUT/CCBRO.SRKSTA0,CC/NOP.CCBRuSIGND,MSRC/@1,MUX/M.S,ALU/NOTAND, ROT/MINUS1" 
"BUT/CCBR,ALPCTL/WX..NOT.S,ROT/RRMM.SIZ,VSIZE/1 ,DTYPE/WORD,MSRC/O1,CC/NOP,.CCBR.SIGND*® 


*"BUT/CM.ODD.ADD* 
*BUT/BUTXB® 
"“BUT/FLAG3* 
"BUT/FLAG2* 


*BUT/SRKSTA" 

"BUT/SRASTA, ROTSRK/PL.EQ.0.SIGN.120" 

*“BUT/MM.NOINT® 

“BUT/CCBRO.SRKSTAO,CC/NOP.CCBR.ALUS, ROTSRK/VIELD.012" 


"BUT/WBUS31TO30,RSRC/ZERO, MUX/R.Q,ALU/A@B-CI.SR,ALUCI/ONE, ALUSHF/ZERO" 


"BUT/UVCTR,CLKX/XTND,BUS/PRB.RD.MODE* 
"BUT/UVCTR,CLKX/XTND,BUS/PRB.RD®* 
“BUT/UVCTR,CLKX/XTND,BUS/PRB.WR.MODE* 
“BUT/UVCTR, CLKX/XTND, BUS/PRB.WR® 


"BUT/PSLC"* 
"BUT/UVCTR,CLKX/XTND, WCTRL/UVCTR.CM.IS® 
"BUT/PSLTP® 


"BUT/UVCTR,CLKX/XTNO,BUS/PRB.RD.PTE.K" 
"BUT/UVCTR,CLKX/XIND,8US/PRB.RD.PTE* 
"BUT/UVCTR,CLKX/XTND,BUS/PRB.WR.PTE" 


(LNOD) SOUDVW 


9EE 


75136 
75137 
75138 
75139 
75140 
35141 
75142 
75143 
75144 
75145 
35146 
75147 
75148 
75149 
35150 
35151 
75152 
#5153 
75154 
75155 
75156 
75157 
75158 
75159 
75160 
75161 
75162 
75163 
75164 
75165 
75166 
75167 
75168 
75169 
75170 
75171 
75172 
275173 
35174 
75175 
25176 
#5177 
75178 
75179 
75180 
75181 
75182 
75183 
35184 
75185 
35186 
75187 
75188 


Q 1S NEG? 
Q IS ZERO? 
Q.NOT IS POS? 


R6O—RB+CGNX(2) RNUM.EQ.7? 
R72M{L] RNUM.EG.7? 

RBS + OF = 2? 

RBSP.EQ.0? 

READ(FLAG1) FPA(ELAGO)? 
READ(FLAG1)? 

REG MODE? 

REGINTC(FLAG1) ADDI (FLAGO)? 
REGINT(FLAG1)? 

REI CHECK? 

RNUM.EG.7? 

RNUM.RC)] IPR CHECK? 


S<3-0>.NE.0? 
SAMESIGN(FLAG4)2 
SET V SIGND CMP? 
SHIFI SIZE? 
SIGNC(FLAGO)? 

SIGND CMP .NO1.IR0? 
SIGND CMP DEF? 
SIGND CMP? 
SL.DSEXT(ML]) WBRANGE? 
SL.M(] wBRANGE? 
STACK FLAG? 
STEPC.GE.4? DECBY4 
SUBCFLAG1)? 


TIMER? 


VA<0>? 
VAwjR6—RB=CONX(2) RNUM.EQ.7? 


WB<0>? 

WB<1-0>7? 

WB<1-0>.NE.0? 
WX<15-0>.NE.0? 
WX<31-16>.NE.0? 
WB<31-3057 

WB<5-057 

WB.M([]+63 PL.31 wB<7>EQ0?7 


wCS DISABLED? 
WRITEC(FLAG1)? 
wX(SIZ).EQ.0? 
WX,EQ.0? 
WX.NE.0? 


ZEXT(MC)).EO.0? 


"BUT/CCBR,RSRC/ZERO,MUX/R.Q,ALU/OR,CC/NOP.CCBR.SIGND" 
"BUT/WX.EQ.0,MUX/R.Q,RSRC/ZERO, ALU/OR,DO1/0.WX" 
"“BUT/#BUS31T030,RSRC/ZERO,MUX/R.Q,ALU/A >B=CI , ALUCI/ONE* 


"BUT/SPASTA,RSRC/R6,SPW/RLONG, ROT/CONX.SI2Z,MUX/R.S,ALU/A+B+CI, VSIZE/1, DTYPE/WORD® 
"BUT/SPASTA,RSRC/R7,SPW/RLONG,MSRC/@1,ALU/OR ,MUX/M.S,ROT/ZERO"® 
"BUT/SPASTA" 

"BU1/SPASTA" 

"PUT/FLAGiITOO* 

*BUT/FLAG1" 

"BUT/REGMODE* 

*BUT/FLAGITOO®* 

"“BUT/FLAG1" 

*"BUT/UVCTR, CLKX/XTND, WCTRL/REICHK, BUS/REICHK® 
"BUT/SPASTA,RSRC/GPR.R* 
"BUT/SPASTA,MSRC/RNUMoWBUS, ALU/OR, MUX/R.S,RSRC/O1,ROT/ZERO"* 


"BUT/SRKSTA, ROTSRK/BCDSIGN.063" 

"BUT/MM.NOINT® 

"BUT/CCBR,CCMISC/SETV.CCBRISIGND*® 
"BUT/SRKSTA,ROTSRK/PL.EQ.0.SIGN.121" 

"“BUT/FLAGO" 

"BUT/CCBR1.CCBRO.IRO,CC/NOP.CCBRSIGND*® 

“BUT/CCBR* 

"BUT/CCBR,CC/NOP.CCBR.SIGND*" 
"BUI/SRKSTA,ROT/PL.SLoWB,MSRC/@1,RSRC/ZERO, MUX/XM.R, ALUXH/SIGN,ALU/OR,0Q1/D.WX" 
“BUT/SRKSTA,ROT/PL.SLWB,MSRC/@1,RSRC/ZERO, MUX/M.R1,ALU/OR" 
"BUT/STACKFLG" 

"BUT/BR.SC-4.INT@TS" 

"BUT/FLAG1i" 


"BUT/INT=TIMSERV" 


"BUT/WBUSO,MSRC/VA,RSRC/ZERO, MUX/M.R1,ALU/OR" 


"BUT/SPASTA, WCTRL/VA_WB,RSRC/R6,SPW/RLONG, ROT/CONX.SIZ,MUX/R.S,ALU/A@B=CI, VSIZE/1, 


DTYPE/WORD" 


"BUT/WBUSO”® 
"BUT/WBUS1TOO* 
"BUT/WBUSITOO.NE.0O" 
"BUT/SRKSTA® 
*"BUT/SRKSTA*" 
"BUT/WBUS31T030" 
*BUT/®BUSSTOO* 


"BUT/SRKSTA,MSRC/@1,MUX/M.S,ALU/A+8+C1I,ROT/OLITO,.PLoLIT,LIT/LITRL,LITRL/3F ,VSIZE/1, 


DTYPE/BYTE* 
"BUT/WCSENA® 
"BUT/FLAGi" 
"BUT/CCBRO.SRKSTA0,CC/NOP.CCBRSIGND" 
"BUT/WX.EQ.0" 
"PUT/wX NEO" 


"BUT/WX.EQ.0,MSRC/@1i ,MUX/XM.R,ALUXM/ZERO, ALU/OR,RSRC/ZERO" 


(LNOO) SOYDVIN 


LEE 


75189 
75190 
35191 
35192 
75193 
75194 
75195 
35196 
75197 
75198 
75199 
75200 
25201 
75202 
75203 
75204 
35205 
35206 
35207 
25208 
35209 
75210 
#5241 
35212 
75213 
35214 
3$215 
75216 
35217 
75218 
35219 
35220 
35221 
#5222 


TOC " Ird and 


«NOCREF 
« NOCREF 


~ ICODE 
FPD (]0) (103 
IRD1(}0) (10) 


eOCODE 
CNTOCICIC)Y (330) 


CNTICICICI (300) 


eCCODE 
REG () (1) () 


MEM () () () 

«DCODE 

SIz—e €) (3 €) (3 0) CI 
CREF 


CREF 
-UCODE 


Dsize Rom Macros” 


3SET UP FOR NEVER CREF 


"FOP/@1,FPD/<.SHIFT(<. ANDE[<NEXT/@2>,3F8)>,-3)>,FFOP/@3,FPD.FPA/<.SHIFT[<,. AND(<NEXT/@4>,3F8)]>,=-3)>, 
VFPD/<.EQL(O, <.AND(<NEXT/@2>,3C07]>, <.ANDI<NEXT/@4>,3CO07]> >" 


"IOP/@1,IRD1/<.SHIFT£E<. AND(<NEXT/@2>,3F8)>,~3)>,IFOP/@3,IRD1.FPA/<.SHIFT(<. AND (<NEXT/@4>,3F8]>,<3)>, 
VIRDI/<.EQL(O, <.AND{<NEXT/@2>,3C07)>, <.AND(<NEXT/@4>,3CO7)> >" 


"OOP/ @1,CNTO.REG/ <.ANDC<NEXT/@2>,7FF]>,CNTO.MEM/ < AND (<NEXT/@3>,7FF1>, 
OFOP/@4,CNTO.FPA.REG/<.AND(<NEXT/@5>, 7FFJ>,CNTO.FPA.MEM/<.AND(<NEXT/@Q6>,7FFI>, 
VCNTO/<.EQLE 0, <.AND(<NEXT/@2>,3800)> , <.AND(<NEXT/@5>,3800)]> J)>* 

“10P/ @1,CNT1.REG/ <AND(<NEXT/@2>,7FF)>,CNT1,MEM/ < AND (<NEXT/@3>,7FFI)>, 


1FOP/@4,CNT1.FPA.REG/<. AND(<NEXT/@5>,7FF1>,CNT1.FPA.MEM/<.AND(<NEXT/@6>,7FFI]>, 
VCNT1/<.EQLE 0, <.ANDI<NEXT/@2>,3800]> , <. AND([<NEXT/@5>,3800)> ]>* 


"IRD1.REG/<. AND(<NEXT/@1>, 7FF)>,CNTO.REG/<.AND[<NEXT/@2>, 7FF]>,CNT1.REG/<.AND(<NEXT/Q3>,7FFI]>, 
VREG/<.EQLI 0, <.AND[<NEXT/@1>,3800]> , <.AND(<NEXT/@2>,3800)> , <.ANDE<NEXT/@3>,3800)> J>" 
"IRD1.MEM/<.AND(<NEXT/@1>,7FFJ>,CNTO.MEM/<.ANDI<NEXT/@2>,7FF)]>,CNT1.MEM/<.AND(<NEXT/Q3>,7FFI>, 
VMEM/<.EQLE 0, <.ANDEI<NEXT/@1>,3800]> , <.AND{(<NEXT/@2>,3800)]> , <. ANDI<NEXT/@3>,3800]> J>* 

"0S1/81,0S2/@2,083/83,0S4/@84,0S5/@5,0S6/86" 


7END OF NEVER CREF THE FOLLOWING WILL ALWAYS CREF 


75223 BIN 


(LNOD) SOYDVIN 


DEVICE NAMING CONVENTIONS 


AA11K 
AD11K 
CI75@ 
CR1l 
DL11 
DMC11 
DMP11 
DMR11 
DR11B 
DR11K 
DR11W 
DR78@ 
DUP11 
DV1ll 
DW756 
DW786 
DW784 
DZ11 
KA75@ 
KA788 
KMC11 
KW11K 
LA34 
LA36 
LA38 
LA126 
LA180 
LP@S 
LP86 
LP1ll 
LP14 
LP25 
LPA11K 
MA78@ 
MBE 
MS75@ 
MS786 
PCL11 
RA6G 


RA81/82 


RH756 
RH78@ 
RH786 
RKO6 
RKO7 
RK611 
RLO1 
RL@2 
RL11 
RM@3 
RM@S 
RM8@ 
RP@4 
RP@5 
RP@6 
RPQ7 
RX82 
RX211 
TE16 
TM 3 


BR EIA/20MIL 
wWCS ACC 

ACC 

BR 

BR 


CSR vVCT BR 


CSR VCT BR 

TR BR MPM PORT 
DRIVE # 

BR 

TR 

CSR vcT 


CSR vcT 


DRIVE # 


338 


770468 356 
7784869 XXX 


777168 230 
766858 xXX 


772418 124 
767778 XXX 


775088 


3 4 (#1 UBA) 
4 4 (#2 UBA) 
760160 XXX 
NO NO YES 
NO NO 4) 


770404 XXX 


777514 2690 


778466 359 


764206 1790 


774468 168 


777176 264 


wu f& AU 


EIA 


DEVICE NAMING CONVENTIONS (CONT) 


TM78 


TS1ll CSR VCT BR 772520 224 5 
TU45 
TUS8 CSR VCT BR 776500 XXX bd 
TU77 
TU78 


CSR VCT BR 


Note: The typical column is only a partial list because of the 
great number of possible configurations. 


a = alpha character. 
n = numeric character. 


339 


Ove 


11/758 lst RH756 F28488 
2nd RH750 F2A406 
3rd RH758 F2C408 


Register 

Number Drive Type Drive Number 
TE 

Hex Octal (Tape) 


8 
1 
2 
3 
4 
5 
6 
7 


ECCPAT 


Hee ec BHPMUAWPVODIMDMNAWNrFHOE 


LYVHD NOILVINOIVS 


SSSYqaqavV YALSIDAY SAIHNC NSIC SNASSVAN 


Lve 


NOISYSANOD TIVWID3SG/1VL90 


SATEVL NOISHSANOD 


CONVERSION TABLES (CONT) 


HEX/ASCII CONVERSION 


HEX ASCIT HEX ASCII ASCII 
Code Char Code Char Char 


oo 
- oS 
mn 

gy 


~—+ ew mn ~~ BM KUNA 2 


oS 

oO 

] 
rH FONKKMESGCHANDWOWOSRORGUHRMAII—INOAWrYe 
I w— NIG KX ECS TANQTONA Br rUYE DQmMennon - 


/ 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
; 
< 
> 
? 


DEL 


342 


NOTES 


343 


NOTES 


344 


NOTES 


345 


NOTES 


346 


NOTES 


347 


NOTES 


348 


VAX MAINTENANCE HANDBOOK: VAX-11/750 Reader's Comments 
vVwo 


Your comments and suggestions will help us in our continuous effort to improve the quality and 
usefulness of our publications. 


What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 
written, etc? Is it easy to use? 


What features are most useful? 


What faults or errors have you found in the manual? 


Does this manual satisfy the need you think it was intended to satisfy? 


Does it satisfy your needs?__SEEE SSS Why? 


Please send me the current copy of the Documentation Products Directory, which contains information 
on the remainder of DIGITAL's technica! documentation. 
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Additional copies of this document are available from: 


Digital Equipment Corporation 
Accessories and Supplies Group 
P.O. Box CS2008 

Nashua, New Hampshire 03061 


Attention: Documentation Products 
Telephone: 1-800-258-1710 
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